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FOREWORD 



This environmental impact statement (EIS) analyzes the environmental impacts 
of the proposed action, which is to continue operation of K-, L-, and 
F-Reactors at the Savannah River Site (SRS) to ensure the capability to 
produce nuclear materials, and to produce nuclear materials as necessary for 
United States defense and nondefense programs. The EIS also analyzes 
alternatives to the proposed action. The U.S. Department of Energy (DOE) 
prepared this statement to further the purposes of the National Environmental 
Policy Act (NEFA), as amended. It was prepared in accordance with the 
requirements of NEPA, the Council on Environmental Quality (CEQ) NEPA 
regulations (40 CFR 1500-1508), and DOE NEPA Guidelines (52 FR 47662). 

Following the April 1986 nuclear accident at Chernobyl in the Soviet Union, 
then Secretary of Energy John S. Herrington requested the National Academy of 
Sciences (NAS) and the National Academy of Engineering (NAE) to provide an 
independent assessment of the implications of the accident for the safe 
operation of DOE's 11 larger reactors • The academies formed the Committee to 
Assess Safety and Technical Issues at DOE Reactors and began their study in 
August 1986. 

The NAS-NAE Report, issued in October 1987, described a number of technical 
issues, including acute aging, potential severe accidents, power operating 
limits, confinement systems, and treatment of liquid radioactive effluents at 
the reactors . The Committee presented a number of recommendations . In 
response to the NAS-NAE report, DOE issued an "Action Plan for Resolution of 
Technical Recommendations" in May 1988. 

In November 1986, DOE reduced the operating power of the SRS production 
reactors in response to uncertainties related to the capabilities of the 



reactors' emergency core cooling systems 



K- and L'-Reactors began their 



scheduled maintenance outages in April 1988 and June 1988, respectively. A 
maintenance outage to address seismic concerns began at P-Reactor in April 
1988. Following resolution of the seismic concerns, DOE started P-Reactor but 
did not resume production* The Operating Contractor and DOE jointly decided 
that substantial Improvements in operation and management were necessary- 
These improvements are being made and verified* 

DOE is continually evaluating the safety of its reactors and implementing 
safety improvements and programs at SRS* To further this effort, such 
activities as an updating of the Reactors Safety Analysis Report, development 
of a Probabilistic Risk Assessment (PRA), seismic and fire protection 
upgrades, verification of primary system integrity, improvements to the 
emergency cooling system, and a severe accident program are under way. 

DOE is proposing to continue operation of K-, L-, and P-Reactors at SRS* The 
continued operation of these reactors is proposed to ensure the capability to 
meet current and projected needs for nuclear materials . DOE proposes to 
operate the SRS reactors to meet the need for tritium production, as defined 
in the annually updated Nuclear Weapons Stockpile Memorandum, for weapons 
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[research and development, and for commercial applications. DOE proposes to 
continue to use the reactors to produce plutonium^238 for space programs and 

j other applications- In addition, the reactors could be operated to produce 
other nuclear materials such as plutonium for national defense and for 
nondefense purposes if such material were required. 

These reactors were constructed and began operation before the enactment of 
NEPA in 1969; therefore, NEPA documentation analyzing the environmental 
impacts of their operation was not required, K^ and P-Reactors have been in 
continuous operation since their construction and startup in 195it- No NEPA 
documentation has been prepared on the operation of K- and P-Reactors* 

a once-through cooling-tower system and a recirculating 
system for K^Reactor in the Final EIS for Alterna tive. Cooling 
(DOE/EIS-0121)* L-Reactor was maintained in standby from 1968 
to 1985. Before the restart of L^Reactor in 1985, DOE prepared an EIS on its 
operation. Accordingly, DOE is preparing this EIS to further the purposes of 
NEPA and to provide the public with updated information on the environmental 
impacts of the continued operation of K-, L-, and P-Reactors at SRS. This EIS 
will be completed prior to any decision on the startup of K-, L-, or P-Reactor 
following the current extended outage and will enable decisionmakers to have 
I the additional benefit of an EIS that includes insights gained from the public 
comment process. 

DOE published a Notice of Intent (NOI) to prepare this EIS in the F^<lcral 
Register on March 21, 1989 (54 FR 11562). This notice solicited comments and 
suggestions for DOE to consider in determining the scope of the EIS and 
announced a public scoping period that ended May 8, 1989. 

In response to the NOI^ 315 individuals, organizations, and government 
agencies submitted comments • DOE held public scoping meetings in Savannah, 
Georgia; Columbia, South Carolina; and Aiken, South Carolina, on April 17, 20, 
and 28, 1989, respectively. 

Transcripts of public testimony, copies of scoping letters, scoping comments 
and DOE responses, and reference materials cited in the EIS are available for 
review in the DOE Public Reading Rooms, located at the University of South 
Carolina's Aiken Campus, Aiken, South Carolina (803) 648-8851; and the Freedom 
of Information Reading Room, Room lE-190, Forres tal Building, 1000 












TC 



On May 11, 1990, the U,S, Environmental Protection Agency published a Notice 
of Availability (NOA) in the Federal Register (55 FR 19784), which officially 
started the public comment period on the Draft EIS; DOE published a 
correspondng NOA for the Draft EIS on May 11, 1990 (55 FR 19773). The 
public comment period ended on June 25, 1990. 

DOE has revised the Draft EIS, as appropriate, in response to the comments 
received in letters and during three public hearings (May 31, June 5, and June 
8, 1990) from individuals, organizations, and Federal and state agencies. 
These revisions are indicated in the Final EIS by vertical change bars in the 
margin. Most of these change bars are marked either TC (technical change) or 
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TE (editorial change)* The remaining change bars are cross-referenced to 
specific public corranente, which are presented in Appendix C, along with the 
DOE responses to the comments and cross-referettces to appropriate sections o- 

the EIS. 

DOE has prepared this EIS in accordance with the CEQ NEPA regulations (^0 CFR 
1500-1508) and the DOE NEPA guidelines (52 FR A7662; December 15, 1987). The 
EIS identifies the methodologies that were used and the scientific and other 
sources of information that were consulted* In addition, it incorporates, 
physically or by reference, available results of ongoing studies. 
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Extensive reference material ^ including Environtnental Information Documents 
(EIDs), used to prepare this EIS is available for review in the U*S. 
Department of Energy Public Reading Room, University of South Carolina, Aiken 
Campus, University Library, 2nd Floor, University Parkway, Aiken, South 
Carolina, and the Department's Freedom of Information Reading Room, Room 
lE-190, Forrestai Building, 1000 Independence Avenue, S*W., Washington, D*C. i 

Chapter 1 of this EIS describee the purpose and need for the proposed action* 

Chapter 2 describes the proposed action, current operating practices, and 
planned modifications, in detail; describes alternatives to the proposed 
action that are assessed in this EIS; and describes alternatives that have 
been considered but not analyzed* 

Cha*^ter 3 describes the affected SRS environment, primarily as it is related 
to the alternatives discussed. 

Chapter 4 assesses the environmental consequences of continued reactor 
operation, accidents, transportation, termination of K-, L-, and P-Reactor 
operation, decontamination and decommissioning, and cumulative impacts; and 
describes the consequences of terminating operation of one, two, or all threel^^ 
reactors* 

Chapter 5 summarizes Federal and State of South Carolina environmental and 
other regulatory requirements that apply to the continued operation of the 
reactors, and the status of compliance with these requirements - 



Appendix A, which is classified, contains quantitative projections for nuclear 
ai-oi-ifli c riT-riHiiri-^nn r*»niH r*iTnf»Ti tfi hftfied on the 1990 Nuclear Weaoons Stockpile 
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Memorandum, descriptions of the production complex, and analyses of the 
capabilities of alternative production sources to meet the requirements* 
Appendix A also includes an analysis of a potential reduced-need scenario. 

Appendix B describes continuing studies and monitoring programs on the SRS and 
its environs* 

Appendix C contains public and agency comments on the Draft EIS and the DOE 
responses to these comments * 
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Since 1984 » DOE has published several environmental impact statements and 
xc 1 reports that contribute to an understanding of the environmental consequences 
of continued K-, L~, and P-Reactor operation: 
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METRIC SYSTEM 



Typically, scientific reports use metric units; therefore, this EIS presents I 
metric units of measure (meters, liters, grams, etc* ) rather than the more 
common U.S. Customary Unite (feet» gallons, pounds, etc*)* However, for ease 
of comprehension, DOE has decided to use the Customary Unit for area, "acre,'* 
and **River Mile" to denote locations along the length of the Savannah River, 
in keeping with U*S* Geological Survey practice* The Summary and some 
sections also provide Customary Units In parentheses for ease of comprehension. 



Many of the metric measurements presented 
multiplication factor that is applied to the 
= 1,000 meters). The following list presents 



include prefixes that 
base standard (e*g., 1 
these metric prefixes: 



denote a 
kilometer 
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mega 



kilo 



hecto 



centi 



milli 



micro 



Tiano 



plco 



1,000*000(10^) 
1,000(103) 

100(10^) 
0.01(10^2) 

0.001(10-3) 

0,000001(10*^) 
0.000000001(10"^) 
0-000000000001(10"^^) 



I re 



See also DOE Order 5900 « 2 (12/19/80) regarding the use of the metric aye tern of 
measurement* 

The following list presents conversion factors for the metric unite used in 
this EIS as an aid to readers who are more familiar with U«S* Customary Units. 

CONVERSION FROM METRIC STANDARDS TO U.S* CUSTOMARV UNITS 

1 meter ^ 3.281 feet = 39.37 inches = 1*094 yards 
1 kilometer ^ 0*6214 mile 



1 square meter « 10.76 square feet 

1 square kilometer » 0*3861 square mile 



247.1 acres 
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Volume 

1 liter = 61,02 cubic Inches = 1*057 quarts 
TC 1 1 cubic meter = 35*31 cubic feet = 1.308 cubic yards = 264,2 gallons 

Discharge 

1 cubic meter per second = 35,31 cubic feet per second = 1*585 x 10 gallons 
per minute 

M 



1 kilo^^raiR ~ 2*205 T^oimds (niass) 
TC I 1 metric ton = 2,205 pounds - 1*1025 (short) tons 

Fqr 

1 newton - 0*2248 pound force 

Py e iggu r e 

1 pascal = 0.02089 pound per square foot 

1 kilogram (force) per square meter = 0.2048 pound (force) per square foot 

Pow^r 

TC I 1 megaWatt = 3,413 x 10^ BTU per hour = 1,341 horsepower 

V elo cit y 

1 meter per second - 3.281 feet per second = 2.237 miles per hour 
1 kilometer per hour = 0*6214 inlles per hour 

Temperature 

'^C to **F, *C X 1.8 + 32; Example; 20°C = 20 x 1.8 + 32 ^ 68^F 
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SUMMARY 



1. NEED AND PURPOSE FOR THE PROPOSED ACTION 

The U-S» Department of Energy (DOE) operates a nuclear reactor /chemical 
processing production complex at the Savannah River Site (SRS) in South 
Carolina to produce nuclear materials for defense and nondefense purposes • 
Three SRS reactors (K, L, and P) are operational; at present, their safety and 
management systems are undergoing improvements. 

The purpose of the proposed action is to ensure the capability to meet nuclear 
material production requirements. The continued operation of K-, L-, and 
P-Reactors at SRS would serve this purpose at least xjntil replacement 
production capacity has been demonstrated, and is the preferred alternative. 

Pursuan t to the Atomic Energy Act (AEA ) of 1 954 , as amended , DOE is 
responsible for developing and maintaining a capability to produce nuclear 
materials required for the defense of the United States* DOE also is 
authorized to provide certain nondefense nuclear materials , including 
plutonium-238, for power generators used in civilian space missions and in 
terrestrial applications* 

The primary use of nuclear materials in defense programs is in building and 
maintaining the nation's stockpile of nuclear weapons. Two materials required 
for the production of nuclear weapons, trititim and weapons-grade 
plutonium--239, are produced through the irradiation of target material in 
nuclear reactors. Because tritium decays at a rate of 5.5 percent per year, 
it is replenished periodically in nuclear weapons to maintain the stockpile. 
Appendix A, which is classified, contains quantitative projections for nuclear 
materials production requirements based on the 1990 Nuclear Weapons Stockpile 
Memorandum (NWSM), descriptions of the production complex, and analyses of the 
capabilities of alternative production sources to meet the requirements. 
Appendix A also includes an analysis of a potential reduced-need scenario, and 
examines delaying the resumption of production at one or more reactors, 
including delaying the resumption of production at K-Reactor until the 
completion of a cooling tower. 

Based on the analysis in Appendix A, there will be a continuing need for the 
production of tritium and plutonium-238. 
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DOE must also maintain the capability to produce weapons-grade plutonium and! xc 
other reactor-produced isotopes. To meet these needs, DOE proposes to 
continue to operate K-, L-, and P-Reactors at SRS. 

2, PROPOSED ACTION AND ALTERNATIVES 

2.1 PROPOSED ACTION - ALTERNATIVE 1 

Continue to operate K-, L-, and P-Reactors at SRS. 

Under this alternative, DOE would continue to operate K-, L-, and P-Reactors 
to ensure the capability to meet nuclear material production needs. Continued! 
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reactor operation includes power operation and cold shutdovm* Power operation 
includes startup and power ascension; cold shutdown includes refueling* This 
environmental impact statement (EIS) analyzes the environmental consequences 
of this alternative* assuming all three reactors operate at a hypothetical 
full power of 3,000 megaWatts* The EIS also includes qualitative discussions 
of the effects from a range of startup and partial-power operations ; the EIS 
describes the environmental effects of these operations for each reactor if 
such effects differ more than minimally from those of full-'power operation. 
The impacts of cold shutdown are essentially the same as those described for 
the cold standby condition analyzed in Alternatives 2 and 3^ except that the 
loss of jobs associated with Alternative 3 would not exist in the case of cold 
shutdown. 

The proposed action includes ongoing improvements and enhancements in reactor 
safety systems » training, management, and administrative functions, and 
general technical areas. 

^C I The EIS addresses safety concerns including health effects associated with 
normal operation and potential severe accidents. 

2.2 ALTERNATIVE 2 
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Terminate operation of one or two reactors at SRS In the immediate future and 
maintain in cold standby* 

Under this alternative, current upgrade and modification activities would be 
terminated in the immediate future and the affected reactorCs) would be 
defueled and placed In cold standby. A matrix approach is used to portray the 
environmental effects of terminating the operation of one or two reactors; the 
matrix refers to other sections of the EIS for details* Six combinations are 
analyzed in this alternative - Appendix A analyzes the ability of this 
alternative to meet material production requirements* 

2.3 ALTERNATIVE 3 

Terminate operation of K-, L-, and P-Reactors in the immediate future and 
maintain in cold standby* 

Under this alternative, the capability to meet nuclear material production 
requirements would not be maintained. Environmental effects of terminating 
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operatiuu and maxn^ainxng axx T;nree reactors in coia scanaoy M«e«> aeiueiea 
and closed down) are described if the effects differ among the reactors. 

2-4 ALTERNATIVE k 

Other production options to K-, L-, and P-Reactor operation: 
• DOE reactor options - Operate other DOE reactors 

• TechnolOBV Ototifttiia — lltto nf ^.ftpVitift'inff'l&ft nf.h*»i* t-.Vinn rftBrhnra 



• Other supply options - Commercial power reactors; acquire material from 
foreign countries 
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The proposed construction of the nev production reactor capacity is not 
considered as an alternative to the proposed action in this EIS, because this 
EIS considers alternatives to allow DOE to meet requirements at least until 
replacement production capacity has been demonstrated* The time required for 
the procurement, design, and construction of this nev capacity is too long to 
satisfy nuclear materials requirements in the near term* The schedule cannot 
be accelerated sufficiently to satisfy near-term material requirements. 

Other DOE reactors would require conversion; the time requirements and 
excessive costs of such conversions eliminate the alternative of operating 
other DOE reactors as a reasonable alternative. Other production options 
either lack near-term proven production capability or they require overcoming 
significant institutional issues; therefore, they are not considered to be 
reasonable alternatives, 

3. AFFECTED ENV IRONMENT 

3.1 REGIONAL SETTING 

The SRS, in southwestern South Carolina near the Savannah River* encompasses 
approximately 800 square kilometers (198,737 acres) within the Atlantic 

Since 1951* the SRS has been a defense facility owned by DOE and its I te 
predecessor agencies. It is a controlled area with public access limited to 
through traffic only. 

SRS facilities include five reactors (C-, K-, L-, P-, and R-Reactors)* two 
chemical separations areas (F- and H-Areas), a target and fuel fabrication 
facility (M-Area), a defense waste processing facility (S-Area), a saltstone 
facility (Z"Area), and various support facilities* K-, L-, and P-Reactors, 
the operational reactors * are the subject of this EIS* and are located in the 
south-central portion of the SRS. 

The SRS Includes portions of Aiken » Allendale, and Barnwell Counties, South 
Carolina- Four population centers - Augusta, Georgia, and Aiken, Barnwell, 
and North Augusta, South Carolina - are within 40 kilometers (25 miles) of the I tc 
Site. Three small towns, Jackson, New Ellenton, and Snelllng, are immediately 
adjacent to the SRS boundary to the northwest, north, and east, respectively* 



This EIS addresses the following environmental resources, characteristics, and I TE 
SRS activities that might be affected by the preferred alternative: 

• Socioeconomic and community characteristics 

• Geology, hydrology, and seismology 

• Water resources 

• Biotic resources 



S-3 



• Radiation and hazardous chemical environment 






• Waste management 

• Emergency preparedness 

The EIS also addresses archaeological and historic resources, and meteorology 
and climatology. 

4* ENVIROl^ENTAL CONSEQUENCES 

4.1 K-, L-, AND P^REACTOR OPERATION 

Table S-1 summarizes the environmental consequences of the proposed action 
TC j (Alternative 1) and the termination alternatives (Alternatives 2 and 3)* 

4.2 TERMINATE OPERATION OF ONE OR TWO REACTORS AT SRS IN THE IMMEDIATE FUTURE 
AND MAINTAIN IN COLD STANDBY 
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ine environmental consequences or terminating operation or one or two or cne 

SRS reactors would result in an approximately proportionate reduction in the 

environmental consequences for the termination of all three reactors, as 
listed in Table S-l* 

4.3 TERMINATE K-, L-, AND P-REACTOR OPERATION IN THE IMMEDIATE FUTURE AND 
MAINTAIN IN COLD STANDBY 

Table S-1 si^mmarizes the environmental consequences of termination of 
operation of K— ^ L— ^ and P— Reactors* 

4.4 DECONTAMINATION AND DECOMMISSIONING 

Regardless of the alternative selected, K-, L-, and P-Reactors would 
eventually be decontaminated and decommissioned; before any such 
decontamination and decommissioning could begin, the DOE proposal would be 
subject to environmental review* Previous SRS-related documents provide 
information on decontamination and decommissioning options and plans* 
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Table S-U Comparison of Impacts of Alternatives (P^ge 1 oF 10) 



Impact^ 



Alternative K 

Proposed/No Action 



Terminate K- 



Land Use 



No change in land use: 
additional land would not 
be required. 



Socioeconomics 



Workforce and operating 
jobs continue as at 
present. No impacts 
beyond current levels. 
Current economic trends 
would continue. 



Operate 
Terminate 



Alternative 2. 

or L-, or P-Reactor or Combination of Any Two^ 
It or L or P 



■ I ■ irfc 



No change in land 
use; additional 
land would not be 
requ i red . 



No change in land 
use; additional 
land would not be 
required. 



No change in land 
use; additional 
land would not be 
required- 



No loss 



No loss 



No loss 



Approxiiutely 5,300 jobs at reactors and sor»e support 
facilities would be lost with terminations of two reactors; 
approximately 2,200 jobs would be lost with tenni nation of 
only one reactor. Permanent and part-tine standby workforce 
of about 35 for each terminated reactor would be retained. 



Alternative 3, 

Termination** <K, L, and P)| TC 



No change in land use; 
additional land would not be 
required. 
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Approximately 9,600 
operating and workforce jobs 
would be lost at three 
reactors and some support 
facilities. Permanent and 
part-time standby workforce 
of about 100 for all three 
reactors would be retained- 



I 

en 



Archaeological/ No impacts would occur, 
historic sites 



Cooling water 
wi thdrawal 



Cooling water withdrawals 
from Savannah River total 
a maxinum of 24 cubic 
meters (about 850 cubic 
feet) per second for K-, 
L-, and P-Reactors and 4 
cubic meters (about 140 
cubic feet) per second 
for D-Area powerhouse. 
Maximum withdrawal with 
K-Reactor tower would be 
18.5 cubic meters (about 
650 cubic feet) per 
second. 



Flow 



No impacts would 
occur. 



No impacts would 
occur. 



No impacts would 
occur. 



Operate (K-Reactor 

without cooling 
tower) 



Operate (K-Reactor 
with cool ing 
tower) 



Terminate 



11 .3 cubic meters 
(about 400 cubic 
feet) per second 
pumped from 
Savannah River 



1.8 cubic meters 
(64 cubic feet) 
per second pumped 
from Savannah 
River 

Ho plans for flow 

maintenance in 
Pen Branch 



11 .3 cubic meters 
(about 400 cubic 
feet) per second 
pumped from 
Savannah River 



Flow maintenance: 
1.5 to 3.0 cubic 
meters (53 to 106 
cubic feet) per 
second punned from 
Savannah River 



1.0 to 1.4 cubic 
meters (35 to 49 
cubic feet) per 
second from Savannah 
River; 10 cubic 
meters (about 350 
cubic feet) per 
second from Par Pond 



No plans for 
flow maintenance 



No impacts would occur. 



Approximately K5 to 3 cubic 
meters (53 to 106 cubic 
feet) of water per second 
would be withdrawn to 
maintain access by fish to 
Steel Creek for spawning. 
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Table S-1 - Comparison of Impacts of Alternatives (Page 2 of TO) 



Inpact^ 



Inping«i»nt/ 
entrainnent 



C/3 
\ 



Cooling water 
discharge 



Alternative K 

Proposed/No Action 



Alternative 2. 

Terminate K-, or L-, or P-Reactor or Combination of Any Two*^ 

IC or L or P 



fish 
10^ 



Impingenent and 

entrainment impacts 
continue at a mean loss 

of 18-3 K 10^ 

larvae, 10,1 k \m' eggs, 
and about 7»716 fish per 
year at Savannah River 
intakes, including 
D-Area. Additional 198 

10^ fish larvae and 0-2 ; 

10 fish eggs were lost 
in a 17Hnonth study 
period (Jan. 1984-June 
1985) at the Par Pond 
intake. Section 316{a) 
and (b) studies were 
performed and submitted 
to SCDHEC. 



Thermal discharges to Par 
Pond, L-Lake, and Pen 
Branch continue. 
Restrictions inposed on 
operation of l-Reactor so 
that L-Lake temperature 
does not exceed 32.2'^C 
(90'F) over 50% of lake. 



Operate (K-Reactor 8,3 x 10^ fish 

without cooling tower) larvae, 4.d x 10 

fish eggs. 2,772 

fish impinged per 

year 



8.3 X Mr larvae, 

4.4 X 10 eggs, 
2,772 fish impinged 

per year 



19.8 X 10 larvae, 

0.2 X 10^ eggs in Par 
Pond in 17-iiionth 

study period; 1 x 10 

larvae. 0.5 x 10^ 
eggs, about 341 fish 
impinged in Savannah 
River per year. 



Operate (K-fieactor 
with cooling tower) 



Termi nate 



Reduction of 84% 

in impingement/ 
entrain«)ent losses 
due to K-Reactor 
withdrawal 

No fish larvae, 
fish eggs, or 
fish losses 



< 15-30% of above 
(70-85% reduction) 



No fish larvae, 
fish eggs, or fish 
losses 



Operate (K-Reactor Stream temperature 

without cooling tower) 73*C (163*F) 

maximum 



Thermal discharge 
to L-Lake would 

continue 



Operate (K-Reactor 
with cooling tower) 



Terminate 



Maximum design 
blowdown temperature 
below discharge 
27-0 <8rFJ in suMier 



No flow 

maintenance; no 
thermal discharge 



Maintain protective 
flow; no thermal 

discharge 



Thermal discharge to 

Par Pond would 
continue 



No flow maintenance; 
no thermal discharge 



Alternative 3. 

Termination" (K, L, and P)| TC 



Impingement/entrainment 

impacts from reactor 
operation M>u1d be less than 

10-15% of those experienced 
during full-power operation. 



TC 



No thermal discharges to 
onsite water bodies- Flows 
would be maintained at 
1.5-3.0 cubic meters (53 to 
106 cubic feet) per second 
in L-Lake to keep fish 
protective flows in Steel 
Creek. 



TC 



■I I 
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fable S-T. Comparison of fmpacts of Alternatives (Page 3 of 10} 



■) 



Impact^ 



Alternative 1. 

Proposed/Wo Action 



Alternative 2. 

Terminate K-, or L-, or P-Reactor or CoMibination of Any X\to'' 

JC or L or P 



Groundwater 
quality 
jtritiun at 
surface 
outcrops) 



I 



Oi^assenbly-basin purge 
water containing tritium 
will continue to be 
discharged to L^ and 
P-Reactor seepage basins 
and K-Area containment 
basin. Since reactor 
operation began (resumed 
at L-fteactor), a total of 
about 3,300 curies of 
tritium has been released 

from L-Area and 33,000 
curies from P-Area basins 
since startup in the 
I950's; as much as 10.000 
curies per year have been 
released from the K-Area 
basin. 



Groundwater use 



Estimated 39.000 cubic 

meters (1,0 x 10^ 

gallons) per day are 
withdrawn from several 

aquifers for K-, L-, and 
P-Reactors and support 
facilities. No major 
wi thd rawa1 i mpac ts * 



Air quality 



Operationa] emissions from 
SRS coal-fired power- 
plants continue. They 
consist primarily of NO, 
SOn* particulate matter, 
ana CO; no detectable 
impact on local or 
regional air quality 
occurs. A total electric 
power denand of 175 
megaWatts for three 
reactors would be 
required. 



Operate 



Terminate 



Operate 



Terminate 



Operate 



Terminate 



Alternative 3. 

Termination'* (K, L, and P)| TC 



2,780 curies per 
year to Indian 
Grave Branch 



1 ,240 curies 
per year to 
Steel Creek, 
L-Lafce 



133 curies per year 
to Steel Creek 



See Alternative 3, See Alternative 3. See Alternative 3. 



2 wells; 1,080 

cubic meters {0.2S 

X 10 gallons) per 
day 

Estimated: <lOt 
of above 



2 welH; 1,354 

cubic meters (0,36 

X 10 gallons) per 
day 

Estimated: <10t 
of above 



2 wells; T,944 cubic 
meters (0-51 x 10^ 
gallons) per day 



Estimated: <iat of 
above 



5ft; 1,390 i»tric 
tons (1,532 
tons) per year, 
KOj( 420 metric 
tons (463 tons) 
per year, TSP 216 
metric tons (238 
tans) per year, 
CO 56 metric tons 
(62 tons) per year 



No powerplant; 
electricity and 
steam come from 
K-Area; emissions 
same as K-Area 



SO^ 1, 
(lfl47 

year, 

tons ( 
year, 
tons ( 
year, 
tons { 
year 



040 metric tons 

tons) per 
NOv 320 metric 
353 tons) per 
TSP 160 metric 
176 tons) per 
CO 42 metric 
46 tons) per 



See Alternative 3. See Alternative 3. See Alternative 3. 



No discharges from reactors 
to L- and P-Area seepage 
basins or K-Reactor 
contiinwtent basin; basins 
would be maintained for 
future use. Seepages to 
groundwater would continue 
for 6 years from K-Reactor 
basin, for 5 years fron 
L-Reactor basin, and as long 
as 30 years from P-Reactor 
basin. Radioactive decay 

would cause a decrease in 
tritium concentrations in 
the seepages to groundwater 
of 5.5 percent per year. 



Groundwater wfthdrawaT for 

reactors and support 

facilities would be reduced 
to about 4,300 cubic meters 



(1,1 f 10 
or Tess, 



gallons) per day 



SRS powerplants would 
operate at reduced level 
with corresponding decrease 
in particulate emissions; 
each reactor would require 
2.5 megawatts of electric 
power. 



TC 



TC 



TC 



lapact^ 



Wetlands/ 
habitats 



VJ 

I 

00 



AlternatTW 1. 

Proposed/No Action** 



Aquatic inpacts 
Erosion 



Operation of K-Reactor 
without cooling tower; 
Recurrent loss of 670 
acres of previously 
inpacted wetlands in Pen 
Branch and delta; 
additional loss of 10-12 
acres of previously 
uninpacted forested 
wetlamds per year. 

Operation of K'-Reactor 

with cooling tower: Loss 

of 170 acres of 

previously impacted 

wetlands by resumption of 
1..-^^ 

pr uuutt IUF>. 

Operation of L^eactor: 
Loss of negligible aoaunt 
of forested wetlands; 
soae ninor adjustnent of 
Steel Creek corridor and 
delta fron increased 
flows vould occur. 

Operation of P-Reactor: 
tittle or no ^tlsnds 

iiqpactfi from continued 
operation. 



Impacts fron reactor 
discharges would be total 
of those froB individual 
reactors. 



Table S-K Comparison of Inpacts of Alternatives (Page 4 of 10) 



Teminate K-, or L- 



Altematiw 2. 

or P-Reactor or Combination of Any Two^ 
It or L or P 



Alternative 3. 

Termination** (K» L, and P) | TC 



Operate (K-Reactor Recurrent loss of 

without cooling tower) 670 acres of 

previously 
impacted wietlands; 
additional loss of 
10-12 acres of 
previously 
un impacted 

forested wetlands 
per year. 



Loss rates of 
wetlands are 
negligible; some 
minor adjustment 
of Steel Creek 
corridor and delta 
from increased 
flows would occur. 



Little or no wetlands 
impacts from 
continued operation 



No additional inpacts. 
1,350 acres of wetlands {670 
acres on Pen Branch and 6B0 
acres ofl Steel Creek) would 



mnt 1 n 



na 



1»^ ■ ^ 






'VI 






Operate <K-Reactor 

with cooling tower) 



Terminate 



Recovery and 
revegetation of 500- 
of the 670 acres of 
previously impacted 
wetlands. Addi^ 
tional losses of 
10-12 acres per 
year of previously 
unimpacted wetlands 
would stopv 

See Alternative 3. See Alternative 3, No wetlands if^act 



TC 



Operate < K-Reactor Stream erosion, 

without cooling tower) sedimentation 

Operate < K-Reactor erosion and 

with cooling tower) sedimentation 

impacts woold 
d i mi f) i sh . 



Stream erosion, 
sedimentation 



Ho impacts from 
erosion 



Erosion impacts 
would diminish 



TC 



Table S-1 . Comparison of Impacts of AUernattves (PAge 5 of 10) 



Iflp^ct 



a 



AHemative t. 

Proposed/No Action 



Alternative 2. 

Terminate K-, or L-, or P-R«actor or Combination of Any Two*' 

K or L or P 



Altemativie 3. 

Termination"* (K. I, and P)| TC 



Chemi cal 



ThemaT 



Hi nor chemical iinpacts in 
L-Lake and Par Pond as 
nutrient levels increase. 

Restrictions imposed on 
operation of L-Reactor so 

that L-Lake teatperature 
does not exceed 32.2°C 
(90*F) over 50% of lake. 
Fish knis in Indian 
Grave Branch, Pen Branch, 
l->{.ake, and Pond £ at 
startup. * 



1 



Eutrophication Anoxic zone formation 
/an<^xia cocwun in hjrpolimnion of 

Southeast lakes in sunner 
IS increased in L-Lake 
and Par Pond because of 
thermal loading. 



Threatened and 

endangered 

species 



Potential impacts have 
been Mitigated by 
provision of offsite 
foraging habitat for wood 
stork. Ho inpact on 
other species. 



Water Quality 
(nonthermal ) 



Liquid effluents 
discharged to onsite 
streams would be in 
coi^Hance with NPDE:5 
permit requirements ^ 



Operate 



Ho impact 



Operate (K^eactor fish kills occur 

without cooling tower) only at startup. 

fish absent in 
main corridors or 
creeks below 
reactor discharge 
during power 
operation 



Minor chemical 
impacts in L-Lake 



Fish kills in upper 
L-Lake on startup. 
Restricted reactor 
operation wben 
L-Lake exceeds 
SZ.Z'C (90»fK 
See Alternative 1. 



Minor chemical 
impacts in Par Pond 



Fish kilU in Pond C 
on startup 



Operate (K-Reactor 
with cooling tower) 



Operate 



Cooling tower will 
mitigate above 
impacts; stream 
temperature will 
not exceed 32.2''C 
(QO^F), 

No impact 



Eutrophication* 
anoxia >n 
hypolimnion of 
L-Lake 



EutrophicatioOt 
anoxia in 
hypolimnion of 
Par Pond 



Terminate 



No i«pact 



See ATteroattve 3. See Alternative 3 



Operate 



Potential fnpact^ 
have been 
mitigated by 

off site measures. 



Potential impacts 
have been mitigated 
by offsite measures. 



Potential iR^acts 
have been mitigated 
by off site measures 



Terminate 



Stfe Alternative 3. See Alternative 3. See Alternative 3 



Operate 



Terminate 



Liquid effluents discharged to onsite streams would be in 
compliance with NPOCS permit re^fuirements. 

Liquid effluents from reactors would essentially be 
eliminated. 



Chemical concentration would 

diminish. 



Ho thermal discharges to 
onsite water bodies; SRS 
would pump Savarinah River 
water to L-Lake to maintain 
Steel Creek discharge at 
1.5-3.0 cubic meters (S3 to 
106 cubic feet) per second 
to protect fish and spawning. 



TC 



Anoxic tone would 
substantially diminish. 



TC 



Fonoer habitats on SRS would 

be restored. Off site 
mitigation measures would 

continue* 



I TC 



Liquid effluents from 
reactors would essentially 
be eliminated. 



TC 



r«b]e S-1. CxMfkari^ofl of lapatts of Altematiwes {P^ge 6 of 10) 



I^iact' 



Proposed/No Actiort 



Terwitfiaie K-, or L- 



Solld iMtste 
(noDradioacti v« 

fKmhazAnfous) 



All onsite unsaTvageabIc 
doi«e&tic ^a%t€ C3.600 
Metric tons (about 3.967 
tons) per year] is 
packaged and disposed of 
in SR5 landfill. 
OoMCstic waste and 
sanitary waste sludge are 
disposed in SAS landfills 
and siudge pit. 



Hazardous waste 



03 
t 



Operation of K-, L-, and 
P^eactors and support 
facilities generates 
about 225 cubic meters 
(295 cubic yards) per 
year of hazardous wstes, 
which would be disposed 
of in approved facilities 



Solid low-level 
radioactive 



Hijced waste 



Operation of IC-, t-, and 
P-Reactors generates 
about 2.005 cubic aeters 
(Z»623 cubic yards) per 
year of solid 1ow-l€»el 
radioactive wastes, lAich 
wouM be disposed of on 
SRS; this does not 
include other SRS 
facilities plus affsit« 
receipts. 



Operation of K-, L-, and 
P-fteactors and support 
facilities would generate 
about 4,750 cubic aeters 
{&»213 cubic yards) per 
year of aixed wastes. 
*Ajch Mfuld be disposed 
of on SRS. 



Operate 



Terainate 



0|»erate 



Terwi nate 



O^rate 



Terwinate 



Operate 



Teraiaate 



or 

K 


ATtenattive 
P-fteactor or 


2. 

Cotfbi nation 

L i 


of Any 


r 



Alteroati^re 3. 
Termination^ (K, I, and P)}tC 



About 1,200 metric 
tons (1*322 tons) 
per year 



About 1,200 metric 
tons (1.322 tons) 
per year 



About 1.200 metric 
tons < 1.322 tons) 
p«r year 



See Alternative 3. See Alternative 3. See Alternative 3. 



About 75 cubic 
meters (98 cubic 
yards) per year 



About 75 cubic 
meters (96 ccAic 
yards) per year 



About 75 cubic meters 
(98 cubic yards) per 
year 



See Alternative 3. See Alternative 3. See Alternative 3. 



About 640 cubic 
meters (037 cubic 
yards) per year 



MMNit 675 cubic 
meters (883 cubic 
yards) per year 



About 690 cubic 
meters (903 cubic 
yards) per year 



See Alternative 3. See Alternative 3. S«e Alternative 3 



About 1.500 cubic 
meters (2,067 cubic 
yards) per year 



About IpSBB Oibic 
meters (2.067 cubic 
yards) per year 



About 1.580 cubic 
meters (2,067 cubic 
yards) per year 



See Alternative 3, See Alternative 3- See Alternative 3. 



Substantial reduction in 
generation of solid and 
domestic wastes. 



Si&stantial reduction in 
generation of hazardous 



Substantial reduction in 
generation of low-lev^l 
wastes . 



Substantial reduction in 
generation of mixed wastes 



TC 



TC 



TC 



TC 



Table S-1 . Comparison of Inpacts of AU«rnatvves (Pag^ 7 of 10) 



I 



Inpact^ 



(TRU) waste 



Proposef^/No Action' 



High-ltfwel 
Tiquitf 
radioactive 
%«ast«s 



Operation of K-, L-, and 
P^eactors would generate 
about T J30 cubic aeter^ 
(),478 cubic yards) per 
year of TRU wastes* whicfi 
eventually would be 
disposed of off SRS. 



Operation of K-, L-* and 
P-Re^ctors would generate 
about 1,600 cubic ■eters 
(2,093 cubic yards) per 
year of high-level Uquid 
radioactive waste. 



Altemativie 2. 

ferainate K-, or L-, or P-Reactor or Combination of Any Two*^ 

K or L or P 



Operate 



Ter«Tf»ate 



Operate 



Terminate 



AY throat i«« 3, 

Terwination** (K, L. and P)l TC 



About 377 cubic 
Deters {493 cubic 
yards) per year 



About 377 cubtc 
neters (493 cubic 

yards) per year 



About 377 cubic 
neters (493 cubic 
yards) per year 



See AUernative 3< See Alternative 3. See AHernative 3- 



About S33 cubic 
meters (697 cubic 
yards) per yeir 



About S33 cubic 
meters (697 cubic 
yard$) per year 



About 533 cubic 
neters (697 cubic 
yards) per year 



Substantial reduction of waste generation. See AHernative 3 



Substantial reduction in TRU 
waste from reactors. 
Continued work-off of stored 
retrievable TRU waste for 
shipment to teste Isolation 
Pilot Project. 



Substantial reduction of 
high-level waste from 
reactors. Work-^ff of about 
8.400 cubic Mters (10.9B7 
cubic yards) per year of 
high-level wastes stored in 
tanks would continue, as 
would reprocessing of 
research reactor spent fuels 

[about 200 cubic meters (262 
cubic yards) per yearj. 



TC 



TC 



Cesi«*-)37 



Cesiun-137 releases from 
onsite streaefceds (about 

72* from reactors) 
produce maximum 
individual ED£ of about 
0.28 BiTliren per year. 



Operate 

Haximun indiviffua) 0.07 

EOE* (mi 111 rem per 

year) 

Collective COE 0.039 

to population 

within 80 kiloneters 

(50 miles) and 

downriver water 

users (person-reitt 

per year) 



O.Tl 



0.081 



0,45 



0.32 



Substantial inediate 
reduction in offsite doses 

from resuspension of Cs-137 

due to reduced flow and 
temperature- 



TC 



Terminate 



See Alternative 3> See Alternative 3. See Alternative 3 



Table S-1 . Comparison of Impacts of ftUernatives (Page 8 of 10) 



fc I f 



I 
N3 



Itopact' 



Alternative 1. 

Proposed/flo Action 



Hormal operation 



f 



Radiation ctose 

naxioun 

individual 



0.58 millirem pep year, 
(Natural background=29& 
fliilliren p^r year 



Population 

within 80 
kilometers 
(^0 nile&) 

Downriver 

water user^ 
only 



22.0 person'reai per year 



9.48 person^resi per year 



' - * ' 



^ Above do&es include 
cesiutf reiiobiltzation 
associated with reactor 
operation) 



HeaUh effect* 

(annual ) 

Haxiiiuii 



Fatal cancer risk is 
individual risk 2.3 x 10 per year 



Population 

risk 

wi th i n 

80 kilometers 

(50 Biles) 



8.8 X 10 
fatality 



-3 



excess cancer 



.-3 



Downriver water 3.8 x 10' " excess cancer 
users fatality 



Alternative 2. 

Terminate K-» or L-, or P-Reactor or Combinatioo of Any Two*- 

K or L or P 



Operate 

Dose - area fence 99 
{ni 11 i rem per year) 



Haxinuo off site 
(including Cs-137) 
{niUircto per year) 
(OOE limit := 100 
mill i rem per year) 

Collective 
(including Cs-137) 
(person-rcm 
per year) 

(person-rem per 

year) 



Terminate 



0,20 



79 



0.26 



76 



0,24 



7.2 



7.5 



7.4 



6.6 



1.4 



1.5 



See Alternative 3. See Alternative 3, See Alternative 3 



Operate 



■I I f 



Haximum individual 0.81 x 10 
risk 



-7 



1.0 X 10 



-7 



0.95 X TQ 



-7 



Population risk 2.9 x TO 
within 80 kilometers 
(50 miles) 



-3 



3.0 X 10 



-3 



2.9 X 10 



-3 



Downriver water 
ysers 



2.6 X 10 



-3 



5.5 X 10' 



6.1 X 10 



Alternative 3. 

Termination** (K, L, and P)| TC 



Radioactive releases from 
K-, L-, and P-Reactors and 
support facilities would 
diminish by at least 1 order 
of magnitude. No 
significant change in 
individual or collective 
radiation doses from all 
sources. 



Radioactive releases from 

K-^ L~, and P-Reactors and 
support facilities would 

diminish, as noted above. 

There would be no excess 
health effects (cancer 

risks) due to radioactive 
releases from the reactors 
and support facilities. 



TC 



TC 



Terminate 



See Alternative 3, See Alternative 3. See Alternative 3 



Table S-l . Coni^parison of Impacts of Alternatfves (Pa^e 9 of 10) 



Ijspact* 



Ace i d^ntSi 



Alternative 1. 

Proposed/No Action** 



Terminate K-, or l- 



Operate 



Alterojitive 2, 

or P^Reactor or Coabimtion of Any Two^ 
K or t or P 



Alternative 3. 

Termination^ (K, L. and P)l TC 



GO 
\ 



UA 



Probablfi Z-hour 
individual 

effective dose 
eqtrfvateftt at 
the SRS boundary 

Probable Z-hour 
fndividual 

thyroid dose 
at the SRS 
boundary 



^roMpt fatality 
risk (per 

reactor-year) 
for individual 
^thin 1-6 
kiloaeters {^ 
ttiW) of SRS 
boundary 

Latent fatality 
risk (per 

react or- year) 
for individual 
within 16 
kiToMters (}0 
Miles) of 
SRS boundary 



0.51 re« 



0.39 re« 



B H 10 



-n 



7.2 K 10"^ 



Both severe accident 
risks irtf well within 
Draft DOC Safety Goals. 



Comitnent of 
resources 



Resource coMditwents 
include water and energy 
use, coal and oil for 
power, labor, chenicals, 
and raw (ttaterials. 
Electric power deviands 
for three reactors would 
be r75 oegaWatts. 



Onsite^ 
Offsite^ 



Onsite^ 
Offsite^ 



Terminate 



Onsite' 



Offsfte 



Onsite"" 
Off site' 



Terwiflate 



Operate 



Terminate 



Z0.9 



0.47 



ZZ.O 



0.51 



Zl,6 



0.44 



Z.5 



0.39 



2.5 



0.39 



2,7 



0.33 



See Alternative 3« See Alternative 3. See Alternative 3 



1.6 X 10*^ 
5,9 X 10"^^ 



K6 K 10^^ 
5.9 X 10"'^ 



1.6 X 10 
6 X 10'" 



-7 



Z.9 X 10'^ 


Z.9 X 10^' 


Z.9 X 10 


7.Z X 10"* 


7.2 X 10** 


7.Z X 10 



-7 



See Alternative 3. See Alternative 3. S«e Alternative 3 



Resource connitnents for each reactor would be about 
one-third of those required for the total of K-, L-, and 

P-Reactors. 



See Alternative 3. See Alternative 3. See Alternative 3 



There would be no releases 
as a result of reactor 

accidents. 



TC 



No Tang-ter« covnitaent of 
resources at reactors; 
reduced co««itfient at 
support fat T 1 i t i es . 

SRS cleanup and 

i nsti tu t f onal cont rol mouI d 

continue. 



a. 



b. 



t. 



e. 
f. 



C0 
I 



Table S~l . Comparison of Impacts of Alternatives (Page 10 of 10} 



iMpact^ 



Alternative K 

Proposed/Ho Action 



AltoTMtiw 2, 

Terminate K-, or L-*, or P^eactor or Coa^ination of Any Two^ 

X w L or P 



Mtenatlvie 3. 

Termination** (K, L, and ?)\ IC 



A coisiitnent for electricity 

to pu«p river water to 

■aintain Steel Creek flows | 7C 

vou^d be required in 

addition to 2.5 MegaUatts 

for each reactor^ 



Where specified, the ii^cts consider 
facilities). Section 4*1.6 presents 



The Proposed Action/Ho-^ction alternative is defined as the continued operation of K-. L-, and P-R«actors. Operation includes norma 
taroet replacement and for maintenance, tn general, impacts 1>sted in this coTumn represent the total of the individual impacts fro 
Alternative 2 includes termination of K-, or L-, or P-Reactor« or K + L, K > P, or L + P-Reactors in the iMtfdiate future and mainta 



the impacts of reactor operation and routine operations of the facilities supporting reactor operation {support 

I detailed aftsessment of impacts, including those from support facilities. 

1 outages for fuel and 

rom each reactor^ 

taining in cold standby. 

The remaining reactors Nould continue to operate. li^acts are shown for operating or terminating operation of each reactor. In general, impacts from 
operating or terminating any tw> reactors mold be additive^ for coa6i nations involving the termination of K-Reactor operation, OOC also would terminate 

the construction of the cooling tower. . ^ , ^. , ^ - .. - ^.i. • u ^ ju 

The Termination alternative is defined as terminating the operation of K-, L-, and P-Reactors in the iwmediate future and maintaining them tn cold standby. 

£DE = effective dose egiuivaleot. 

Norwl operation includes the use of seepage basins. 

Due to Z^our exposure, with typical meteorology caT conditions, for an accident resulting from a reloading error ( 

Any variance in onsite population dose and fatality risks due to differing meteorological or topographical conditi 

to be within the bounds of uncertainty of the severe accident analysis^ 

Any variance in off$ite fatality risks due to different meteorological or topographical conditions or slight differences in center of radii for the 

different reactor locations is expected to be within the bounds of uncertainty of the severe accident analysis. 



error (3t core melt). 

ons among the three reactors is expected 



TC 



ac 



4.5 MITIGATION MEASURES 

The EIS discusses a number of mitigation measures in addition to those that 
are included in the preferred alternative. These alternative mitigation 
measures include the following: 

Containment dome 
Internal containment structure 
Detritiation system 
Confinement improvements 
Elevated piping concept 
Entrainflient mitigation 
Thermal mitigation 
5. FEDERAL AND STATE ENVIRONMENTAL REQUIREMENTS 

The EIS discusses major Federal and State of South Carolina environmental 
requirements that apply to the operation of K-, L-» and P-Reactors* 

In addition, two Executive Orders, Floodplain Management (EO 11988) and 
Protection of Wetlands (EO 11990), apply to the operation of these reactors. 



TC 



Appendix A. ANALYSIS OF NUCLEAR MATERIALS PRODUCTION OPTIONS 



Appendix A, which is classified, provides a quantitative discussion of the 
need to produce nuclear materials and of the capabilities of the Savannah ^^ 
River Site reactors to produce material at various power levels* It also 
addresses the capabilities of other production options* 



Appendix B discusses continuing environmental studies and monitoring at SRS* 



Appendix C. PUBLIC AND AGENCY COMMENTS ON DRAFT ENVIRONMENTAL HJEACI 




1 TC 

Appendix C contains public and agency comments on the Draft EIS and the 
Department of Energy responses to these comments. 
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CHAPTER 1 



PURPOSE AND NEED FOR THE PROPOSED ACTION 



The purpose of the proposed action is to ensure the capability to meet nuclear L.^ 
material production requirements* The operation of K-, L-, and P^Reactors at| 
the U,S. Department of Energy (DOE) Savannah River Site (SRS) would serve this 
purpose at least until new production capability has been demonstrated. 

Tritium is needed to build and maintain the nation's nuclear weapons 
stockpile, to support weapons and nonweapons research and development, and for 
other minor uses such as medical and luminescence applications. Flutouiuin'-238 
is used for space and military missions and medical applications; additional 
quantities will be needed in the near future to support planned space and 
military missions. DOE is responsible for maintaining the capability to 
produce certain nuclear materials, such as weapons-grade plutonium 
(plutonium-239), which might be needed in the future for a variety of defense 
and nondefense uses* 
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DOE operates a nuclear reactor production complex at SRS in South Carolina to 
produce tritium, plutonium, and other nuclear materials for the U,S* Nuclear 
Weapons Program. Three SRS reactors (K, L, and P) are operational; at 
present, their safety and management systems are undergoing improvements. 

The 1990 Nuclear Weapons Stockpile Memorandum (NWSM) indicates that there will 
be a continuing need for the production of tritixjun to replenish material lost 
from the current weapons stockpile through decay and to support ongoing 
warhead-modernization programs. In addition, the production of tritium for 
defense purposes enables DOE to provide material for commercial applications. 
Plutonium-238 is needed for space missions and other purposes. In the future, 
there might be a need for additional weapons-grade plutonium and other 
reactor-produced isotopes . 

Appendix A (which is classified) contains a quantitative discussion of the 
need to produce nuclear materials, including the capability of alternative 
production sources to meet the need. In addition. Appendix A examines 
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delaying the resumption of production at K-Reactor until the completion of a 
cooling tower* 

The continued operation of K-, L-, and P-Reactors is proposed to ensure the 
capability to meet the currently defined requirements for tritixim and 
plutonium^238, at least until replacement production capability has been 
demonstrated* DOE has proposed to site, construct, and operate new production 
reactor (NPR) capacity to ensure a long-term, reliable supply of defense 
nuclear materials. NPR planning and preliminary design activities have begun; 
however, DOE will make no final decisions regarding that proposal until the 
completion of an environmental impact statement (EIS). Current plans estimate 
that NPR production capacity could be available in the year 2000. 
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1 . 2 NEED 



Pursuant to the Atomic Energy Act (AEA) of 195A, as amended, DOE is 
responsible for developing and maintaining a capability to produce nuclear 
materials required for the defense of the United States* DOE also is 
authorized to provide certain nondefense nuclear materials « including 
plutoniuio-Z38, for the power generators used in civilian space missions and in 
terrestrial amplications * 
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The primary use of nuclear materials in defense programs is in building and 
maintaining the nation's stockpile of nuclear weapons. Two materials required 
for the production of nuclear weapons, tritixjun and weapons-grade plutonium, 
are produced through the irradiation of target material in nuclear reactors* 
Because tritium decays at a rate of 5.5 percent per year^ it must be 
replenished periodically in nuclear weapons to maintain the stockpile. Other 
requirements for nuclear materials arise because of changes in the character 
of the weapons stockpile; for research, development, and testing; and for the 
inventories needed to operate production and recycling facilities. Materials 
from recycling from existing weapons and recovery from retired weapons are 
included in determining if the production of nuclear materials is needed to 
meet requirements, (Appendix A, which is classified, contains quantitative 
projections for nuclear materials production requirements based on the 1990 
NWSW, descriptions of the processing complex, and analyses of the capabilities 
of alternative production sources to meet the requirements.) 



The AEA defines the DOE role in national security activities. The legislation 
assigns to DOE the responsibility for developing and maintaining the 
capability to produce nuclear materials required for the defense of the United 
States* The primary use of nuclear materials produced by DOE is for building 
and maintaining the Nation's stockpile of nuclear weapons* The Nuclear 
Weapons Stockpile Plan, as included in the NWSM, is the President ially 
approved document that directs the production of> and retirement of, nuclear 
weapons* The President also directs the establishment and maintenance of 
(nuclear material reserves* 

The NWSM is forwarded annually from the Secretaries of the Departments of 
Energy and Defense via the National Security Council to the President for 
approval* The NWSM reflects the size and composition of the stockpile needed 
to defend the United States and provides an assessment of the DOE ability to 
support the proposed stockpile* Many factors are considered in the 
development of the NWSM, including the status of the currently approved 
stockpile, arms control negotiations and treaties, Congressional constraints, 
and the status of the nuclear material production and fabrication facilities* 
Revisions of the JJWSM are issued when any of the factors indicate the need to 
change the requirements established in the annual document. The current NWSM, 
which was approved by President Bush on July 12, 1990, authorizes weapon 
production and retirements through Fiscal Year (FY) 1995* It also provides a 
projection of material requirements for the FY 1996-2000 period* DOE based 
the revised analyses In Appendix A on this new NWSM* Appendix A also presents 
an analysis of a potential revision of the newest NWSM* 
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DOE proposes to continue to base its production and outage schedules for K-, 
L-, and P^Reactors on providing the capability to meet the need for nuclear 
materials established by the July 1990 NWSM, which took into account the 
changing world geopolitical situation, and other mission needs. When the 
President approves a new KWSM, or a revision based on changes in that 
situation or other factors, DOE will reexamine its production schedules* and 
change them as appropriate to meet changing nuclear material requlreinents. 
iTii — *.-• ^c u «^*.> ^n.TOM 4T^*-rti"t^rit"Qt-tae i-K*i *iff^rtfl of fltratestic arms 

reduction treaties, current world geopolitical sittxations including potential 
future scenarios, budget constraints, and other such factors. Therefore, the 
production schedules for K^, L-, and P-Reactors will continue to take into 
account the changing world geopolitical situation. 
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DOE has recognized the potential that material requirements could decrease in 
the future due to the changing world geopolitical situation (e*g., potential 
Strategic Arras Reduction Talks Treaties; potential reduction of U.S. tactical 
presence in the North Atlantic Treaty Organization) and budget constraints, 
and has included an analysis of a potential reduced-need scenario in Appendix 
A. (Conversely, there is also a potential that the world geopolitical 
situation could necessitate an increase in material requirements.) 
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Ensuring the capability to meet the material requirements established in 
NWSM enables DOE to satisfy requests for relatively small quantities 
nuclear materials for other applications, including the following: 

• Tritium for use in nonweapons research and development 
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• Tritium for commercial and medical applications 

• Other isotopes (e.g* , califomium-252, americium-2A2, krypton-85, 
cobalt-60) 

During FY 1989 and 1990, DOE and the Department of Defense (DOD) implemented 
several initiatives that allowed DOE to meet the demand for tritium while the 
SRS production reactors were shut down. These initiatives Included the use of 
tritium *^rocess inventories and coordination between DOE and DOD to meet 
current needs with smaller inventories. 
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Plutonium-238 is needed for various applications by the National Aeronautics 
and Space Administration (NASA) space program, DOD, and DOE* At present, DOE 
has approximately 59 kilograms of plutonium-238 in inventory. Through 1999 » 
134.8 kilograms of plutonium-238 are needed to support NASA, DOD, and DOE 
applications- The currently identified requirements are 22*0 kilograms for a 
U.S. Navy mission; 62.0 kilograms for NASA applications, which Include the 
Comet Rendezvous Asteroid Flyby (GRAF) and Cassini missions; and 50.8 
kilograms for DOE to maintain two process lines for NASA and Navy products, 
conduct safety testing, perform qualification testing for advanced 
radioisotope thermal generators, and allow for annual decay and process 
losses. Newly produced material Is necessary to raise the Isotoplc content of 
the existing inventory to specification levels. This Is achieved by blending 
existing low-assay material with newly produced material of higher assay, 
about 85 to 90 percent plutonium-238. Without new production, about 40 
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percent of the existing inventory cannot be used because of its low iso topic 
assay. New material is also required to replenish the strategic inventory as 
well as to meet program requirements. The SRS reactors are considered to be 
the only facilities capable of meeting these near-term needs. The Nuclear 
Weapons Council has confirmed a demand for plutoniuin-238 that will exceed the 
DOE supply in the early 1990s (Herzfeld, 1990), In particular, Congressional 
approval of FY 1990 starts for the NASA GRAF and Cassini projects, and 
confirmation of a classified Navy mission with plutonium-238 requirements in 
1991, 1992, and 1993, will require early resumption of plutonium-238 
production by DOE. 

Tritiiam requirements plus requirements for plutoniura-238 constitute the 
anticipated demand for reactor capacity to produce nuclear materials through 
at least the mid-1990s* Although not currently anticipated, a need for the 
production of weapons-grade plutonium and other nuclear materials in SRS 
reactors could develop in the future. 
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The continued operation or tne bK£> reactors wouia enaoie uufi co proviae cne 
capability to meet production requirements for tritium and plutonium-238, and 
would ensure the capability to produce nuclear materials as necessary, at 
least until replacement production capability has been demonstrated. 
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CHAPTER 2 



PROPOSED ACTION AND ALTERNATIVES 



The proposed action in this environmental impact statement (EIS) is to 
continue to operate K-, L^» and P-Reactors at the Savannah River Site (SRS; 
see Figure 2-1) to produce nuclear materials as needed, at least until! 
proposed replacement reactors are available and fully demonstrated. The EIS 
considers the following alternatives; 
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1. 



Continue to operate K-, L-, and P-Reactors at SRS (the proposed! L-02-01 
— hx^^\ r^i^r^^Ar^T^ ^^ ^ tvitc ir thp nrf>fftrred alternative of the U.S. 
Department of Energy (DOE) and represents no change from the current 
situation (i.e*, no action). 

2. Terminate operation of one or two reactors at SRS in the immediate 
future and maintain in cold standby (Section 2,2) • 

3. Terminate operation of K-, L^, and P-Reactors in the immediate future 
and maintain the reactors in cold standby (Section 2,3). 

4. Other production options to K-* L-, and P-Reactor operation 
(Section 2. A). 

• DOE reactor options 

• Technology options 

• Other supply options 

DOE proposes to continue to operate K-, L^, and P-Reactors at SRS to ensure 
the capability to meet currently defined requirements for tritium and 

plUtoniUm— ^JO, at leasv uuuxj. x-epxau^smcm- jjjLvuui-i^xwiE v^n^uwj^j.-*.^jr i-^v*« ,^^^^* 

demonstrated. Ensuring the capability to meet the material requirements 
established in the Nuclear Weapons Stockpile Memorandum (NWSM) enables DOE to 
satisfy requests for relatively small quantities of nuclear materials for 
other applications. 

Terminating operation of one> two, or all three reactors in the immediate 
future would result in DOE not having as much capacity to meet nuclear 
materials requirements* Termination in the immediate future would require the 
cessation of the programs and activities currently underway to modify and 
upgrade the reactors, and placement of these reactors in a cold-standby 
status, as described in Section 2.2, without having completed such upgrades 
and demonstrated the capability of each reactor to resume production. Any 
plan for the potential recall of the reactors from cold-standby status for 
resxjunption of production would be hampered by the uncertainty in the schedule 
for the completion of upgrades and a demonstration of production capability. 
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DOE has evaluated several alternatives to the 
quantities of trititim in SRS reactors. These 
DOE-owned reactors, such as the N--Reactor at the 
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Figure 2>1. SRSMap. 
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research and test reactors ; in civilian power reactors ; by advanced 
technologies such as linear accelerators or more speculative technologies such 
as fusion reactors; or by procurement from foreign nations. 

Other DOE reactors would require conversion to produce tritium, a process 
requiring 4 to 6 years, and therefore would not be capable of meeting tritium 
requirements during the conversion period. Further, the excessive costs of 

_. L J 3 ^t: ^»«...-^*.4^4««. ^*-iJ •HO'lnVa-STi-t v\fr n^A/^A/^ fliinnnT'i: "FA-f-llitieB 

and staff, and the significant technological and schedule risks of conversion, 
eliminate the conversion of these reactors as a reasonable alternative* 
Rebuilding an existing reactor facility, such as C-Reactor on the SRS, would 
take nearly as long as the construction of a new reactor, and, therefore^ is 
not a reasonable alternative* 

The production of tritium for defense purposes in civilian nuclear power 
reactors is technically feasible, but is contrary to the national policy 
separating civilian and military uses of nuclear energy. Similarly, the 
regular procurement of tritium from foreign nations is contrary to UpS. 
policy, as well as the policies of some potential foreign suppliers. 
Therefore, these alternatives are not considered reasonable* 

The use of linear accelerators for trititim production is technically possible, 
but would require considerable time to develop production feasibility. Fusion 
reactors as a source of tritium supply are highly speculative, because the 
basic demonstration of a sustained fusion reaction has yet to occur. 
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DOE has also evaiuated pocenciax proauccxon options tui: plutonium 
include the Fast Flux Test Facility/Fuels and Materials Examination Facility 
(FFTF/FMEF) at the Hanford Reservation, Richland, Washington, and other DOE 
test reactors* Construction and modification of FFTF/FMEF required to support 
plutonium-238 production would not meet schedule requirements for National 
Aeronautics and Space Administration projects and a classified Navy mission; 
therefore, continuing the production of plutoniura-238 in SRS reactors is the 
only reasonable alternative. 

The construction of new production reactor capacity is not considered as an 
alternative to the proposed action in this EIS, because this EIS considers 
alternatives to allow DOE to meet requirements at least until replacement 
production capacity has been demonstrated* The time required for the 
procurement, design, and construction of this new capacity is too long to 
satisfy nuclear materials requirements in the near term* Although proceeding 
with construction of new production reactor capacity is proposed by DOE, the 
schedule cannot be accelerated sufficiently to satisfy near-term material 
requirements* 

Thus, there are no reasonable alternatives to the continued operation of K-, 
L^, and P-Reactors to ensure the capability to meet nuclear materials 
requirements, at least until new production capability has been demonstrated* 
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ACTION AND NO ACTION - CONTINUE TO OPERATE K-. L-. AND 



P^REACTORS AT THE SAVANNAH R IVER SITE 
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Under this alternative, DOE would continue to operate K-, L-, and P-Reactors 
at SRS as necessary to meet nuclear material production requirements (based' 
primarily on the annual NWSM)* DOE would schedule production runs and outages 
for these reactors to meet the needs based on the then-current NWSM, and other 
requirements for nuclear materials , while accommodating continued 
implementation of safety and environmental enhancements . Under this 
alternative, DOE would continue to operate all three reactors over a wide 
range of production capacity to meet nuclear materials production needs. 

This range of production capacity extends from the operation of K-, L-, and 
P-Reactors at full authorized power to yield the maximtim production possible, 
to one or more reactors operating at less than full authorized power to yield 
intermediate production rates, to maintaining one or more reactors in cold 
shutdown to meet minimal production rates or ensuring the availability of 
increased production capability. This alternative also includes the 
possibility of placing one or more reactors in cold standby after completion 
of ongoing upgrades and tests and an analysis of their capability if the 
nuclear materials requirements can be met » In any event , DOE would consider 
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DOE considers K-, L-, and P-Reactors to be in operation during the current 
outage, just as NRC considers commercial nuclear powerplants that are in 
extended outages for major modifications to be in operation; these commercial 
plants remain under their operating licenses* The range of operation for the 
SRS reactors encompasses a variety of operating modes; these include cold 
shutdown conditions (e.g. , for refueling, maintenance, or implementation of 
safety or environmental enhancements); startup and power ascension (including 
the component /system testing performed under conditions ranging from zero 
power to maximum authorized power) ; to operation at full authorised power as 
necessary to meet production requirements* 

The proposed action for this EIS also represents the no-action alternative 
because it represents no change from the present DOE course of action (46 FR 
18026). The proposed action includes ongoing improvements and enhancements in 
reactor safety systems, training, management and administrative functions, and 
general technical areas. The following sections present SRS process 
descriptions , reactor descriptions, responses to oversight , process and 
effluent monitoring, safeguards and security, and the K-Reactor cooling 
tower. The K^Reactor cooling-tower impacts already have been evaluated 
(DOE/EIS-0121). 

Chapter 4 of this EIS analyses and bounds the environmental consequences of 
this alternative » assuming each reactor operates at a hypothetical full power 
of 3,000 megaWatts (the normal range is 1,200 to 2,800 megaWatts thermal). 
For comparison purposes. Chapter 4 also includes qualitative discussions of 
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described for each reactor if such impacts differ more than minimally from 
those of full^power operation, and are included in the effects of full-power 
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operation if the differences are minimal- The impacts of cold shutdown and 
cold standby are essentially the same as those described for the cold standby 
condition analyzed under Alternatives 2 and 3, except the loss of jobs would 
be less in the case of cold shutdown, 

2*1.1 SRS PROCESS DESCRIPTION 

The SRS production reactors are part of an integrated complex for the 
production of nuclear materials; this complex includes facilities across the 
country. At SRS, the complex includes a fuel and target fabrication plant, 
three operating reactors, two chemical separations plants, a heavy-water 
rework facility, and waste management facilities. The SRS fabricates fuel and 
target materials into elements and assemblies for loading into the reactors; 
irradiates them in the reactors; separates transuranic elements, tritium, and 
residual uranium from waste byproducts; recovers and purifies heavy water; and 
processes, stores, and disposes of wastes. The Defense Waste Processing 
Facility (DWPF), which is being constructed on the SRS, will immobilize 
high-level radioactive wastes currently stored in underground tanks ♦ The SRS 
fabrication plant manufactures fuel and target elements to be irradiated in 
the production reactors ♦ Its major products are extruded enriched-uranium, | TC 
aluminum-clad fuel; and lithium-aluminum control rods and targets* 

Each reactor building houses one production reactor and its supporting 
operational and safety systems* The reactor buildings incorporate heavy 
concrete shielding to protect personnel from radiation and a confinement 
system to minimize atmospheric radioactive releases. The reactors use heavy 
water (deuterium oxide, D2O) as a neutron moderator and as a recirculating 
primary coolant to remove the heat generated by the nuclear fission process. 
The recirculating heavy-water coolant is, in turn, cooled in heat exchangers 
by water puimped from the Savannah River for K- and L-Reactors, and from Par 
Fond for F-Reactor* Figure 2-2 shows the reactor process system. 

The core of each SRS reactor is composed of individual assemblies, containing 
fissile and/or target materials, which are combined in various loading 
patterns to form a charge. Depending on the size and design of the charge, 
reactor power can vary from 1,200 to 2,800 megaWatts thermal. To help set the 
appropriate reactor power level , thermal-hydraulic limits are calculated and 
imposed on each specific charge to ensure safe reactor operation. The type of 
charge is governed by such factors as irradiation characteristics, quality, 
schedule, target availability, and economics (see Table 2-1). 

Reactor charges for currently projected product requirements consist primarily 
of two types* One is a uniform lattice of Mark 22 combined fuel and target 
assemblies used for tritium production* It consists of uranium-235 fuel 
tubes, which provide neutrons for a lithium-6 target (absorber) assembly. The 
other charge is a mixed lattice of Mark 16 series fuel assemblies and Mark 53 
series targets for plutonium-238 production* The fuel assemblies produce 
neutrons for the target assemblies, which contain neptunium* A mixed lattice 
would also be used for plutonium-239, if required; Mark 31 series targets 
would contain depleted uranium* 

During the period when the SRS reactors have operated, a large variety of 
targets have been irradiated with neutrons* These have included neptunium-237 
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Table 2-1. Normal SRS Reactor Operating Parameters 



Parameter 



Lattice - 
Fuel 
Target 



Mark 22 (for trititum production) 



Lattice - Mark 16-53 (for plutonium-238 production) 

Fuel 
Target 

Lattice - Mark 16-31 (for plutonium-239 production) 
Fuel 

Target 

Power 



Primary coolant 
Assembly effluent 
Coolant flow 
Gage pressure 



temperature 



Secondary coolant 
Outlet temperature 
Coolant flow 



Value 



Enriched uranium 
Lithium 



Enriched uranium 
Neptijmium 



Enriched uranium 
Depleted uranium 

Range from 1,200 to 
2,800 megawatts thermal 



107*C 

9*78 cubic meters/second 
34 kiloPascals (5 pounds 
per square inch) 



1^ 



Up to 80*^0 

11.3 cubic meters/second 



for the production of plutonium-238 heat sources; cobalt metal for the 
production of radioactive cobalt-60 of high specific activity for use in 
research activities; and the extended irradiation of plutonium-239 for 
production of the versatile neutron source calif omium-252p 

Fuel and target assemblies are both clad with aluminum* which provides a good 
heat transfer surface as well as a low neutron absorption cross-section. 
These assemblies are discharged from the reactors after a specified exposure 
period and stored in a water-filled disassembly basin to permit the decay of 
short-lived, unwanted radioactive products* After this temporary underwater 
storage, the assemblies are transferred to the separations areas in special 
shipping casks . 

At the chemical separations plants, the irradiated fuel and target materials 
are dissolved in nitric acid* A solvent extraction process yields (1) 
solutions of Plutonium, uranium, and neptunium, and (2) a high-heat liquid 
waste, containing the nonvolatile fission products. After the product 
solutions are separated from the fission products, further processing is 
performed in unshielded areas, where plutonium, uranitim, and other products 
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are converted from solution to solid form for shipment, recycling, or further 
processing (e.g., plutonium-238 heat source fabrication). 

In the tritium facilities » gases are extracted from irradiated reactor 
TE [elements and processed through several purification steps to produce tritium 
of high purity* Reactor elements are placed in a crucible in an electric 
furnace and heated to more than 600*C to extract gases. Purification steps, 
which employ vacuum technology, include various types of diffusion pumps, 
^^ j palladium-membrane diff users, thermal diffusion columns, and filters. 
Hydrogen isotopes are separated from other gases in the feed stream in initial 
production steps. Further processing isolates each isotope. 
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from river water at the 
extraction process , and 
which is needed only to 
use hydrogen sulfide. 



heavy-water production facility by a hydrogen sulfide 
purified by distillation* At present, this facility, 
purify the existing inventory of heavy water, does not 



The liquid radioactive wastes produced from the chemical processing of 
irradiated fuel and targets are partially concentrated and stored in large 
underground tanks. When operational, the DWPF will immobilize the wastes from 
these tanks in borosilicate glass disposal f orrns (DOE. 1982) * These 
solidified waste forms will be stored on the SRS until their final disposal in 
a Federal repository. Low-level radioactive solid wastes produced on the SRS 
are disposed of in a centrally located onslte burial ground. 

These facilities originally were designed to support five reactors. The 
continued operation of K-, L-, and P-Reactors is not expected to cause major 
operational changes in the fuel and target fabrication facility and the 
chemical separations facilities. Operation of the DWPF will eliminate the 
need for new waste tanks to accommodate the liquid waste generated from the 
processing of nuclear material as a result of continued reactor operations. 
Current inventories of high-level wastes are to be processed by 2008. 

2.1.2 REACTOR DESCRIPTION 

This section contains many examples of upgrades and modifications that will be 
completed either before or after the resumption of production. While not 
exhaustive, these examples show the wide range and depth of the effor<:s 
undertaken to address issues concerning reactor safety. DOE uses the Restart 
Issue Management Program (RIMF; see Section 2.1.3.2.1) to establish priorities 
for these upgrades for either before or after the resiamption of production* 

The following sections describe the sites and site layouts, the reactors, 
their subsystems, and safety features. Internal and external reviews of 
existing practices have resulted in a number of ongoing modifications in both 
systems and operating practices for these reactors. The applicable sections 
describe the status of these modifications as they apply to the reactor 
systems. Section 2.1.2.7 describes modifications in management practices, 
operating procedures ^ staffing, training, and other administrative areas » 
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2.1.2,1 Site 

Each of the three ope 
roughly rectangular in 
by 730 meters (2,400 f 
center of the SRS , 
kilometors (2.5 miles) 



rating production reactors is within a controlled area 
shape, measuring approximately 520 meters (1»700 feet) 
t). These areas are clustered around the geographical 
B shown on Figure 2-1. The reactors are about 4 
apart and at least 7 kilometers (4 miles) from the SRS 
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K-Reactor is about 5 kilometers (3 miles) southwest of the geographical center 
of the Site, about 9 kilometers (6 miles) east of the closest boundary* 
K-Area, an upland area between Pen Branch and Indian Grave Branch, has a 
level-to-gently-rolling topography; it is about 82 meters (270 feet) above 
mean sea level* 



L-Reactor is about 3 kilometers (1*9 miles 
of the Site, about 9 kilometers (6 miles) 
L-Area, an upland area between Steel 
level-to-gently-rolling topography; it is 
mean sea level* 



) south of the 
northwest of the 

Creek and Pen 
about 76 meters 



phical center 

closest boundary. 

Branch, has a 

(249 feet) above 



P-Reactor is about 4 kilometers (2.5 miles) east-southeast of the 
center of the Site and about 7 kilometers (4 miles) west of 
boundary. P-Area, an upland area between Meyers Branch and Steel 
level-to-gently-rolling topography; it is about 96 meters 
mean sea level. 
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2.1.2.2 Reactor Areas 

Figures 2-3, 2-4, and 2-5 show the locations of the following major structures 
in the K-, L-, and P-Reactor areas, respectively: 

• Reactor Bu ildin gs (105-Buildings) -- Each reactor building is a 
reinforced concrete structure that houses the four major process 
areas: the reactor area, the assembly area, the disassembly area, and 
the purification area. The reactor area contains the reactor and 
associated support systems. The assembly area contains the fuel and 
target receiving areas, assembly and testing areas, and fuel storage 
areas* The disassembly area contains a pool for the storage and 
disassembly of irradiated fuel and target elements. The purification 
area contains the heavy-water moderator/coolant purification facilities. 

• C ooling Water Basins (186-B^sins) - Cooling water from the Savannah 
River supplies the 186-Basins at K- and L-Reactors. The basin at 
P-Area receives cooling water primarily from Par Pond, supplemented by 
water from the river to replace evaporative and other losses. Each 
basin has a capacity of approximately 95 million liters (25 million 
gallons). 



Contaminated Water Storage Tank and Basin f904-Basins) 
each reactor area is a 1.9-million-liter (500,000-gallon) 
190-million-llter (SO-mil lion-gallon) earthen basin. The 
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contaminated moderator and emergency coolant in the event of an 
accident. If the tank overflows, the discharge is collected in the 
basin, Itc 

• Support Facilities - Other facilities at each reactor area include 
transformer yards , water treatment plants , sanitary treatment 
facilities, radiological health protection areas, and security areas. 

• Miscellaneous Bu ildings - Other facilities include office and shop 
buildings, 

2-1.2.3 Reactor Systems 

2.1.2.3,1 Reactor Building and Airborne Activity Confinement System 

Each reactor building is a large, reinforced concrete structure that contains 
four major process areas, as described in Section 2*1.2.2. The reactor area 
is in the center of the building; its process areas house the reactor and its 
control systems, as well as the reactor coolant system pumps, valves, and heat 
exchangers, and the fuel handling systems- Figure 2-6 shows a cross-section 
of this area. 

The reactor building is a confinement structure; it controls and directs any 
accidental releases of materials through the Airborne Activity Confinement 
System (AACS). During reactor operation, the process area exhaust air is 
filtered before being released from the reactor building* The AACS maintains 

^Vifi nt^rti^fic? r* dt"a«\0 at- a rkT*&o r^iii^A 1 rtTjfif 1-Vion ^Vi-at* nf ^Vio o'v ^ot*T^fl 1 a l"mr\e nVior'o t" n I TT? 

ensure that all air from the process areas exhausts through the system filters 
(Du Pont, 1982). Filters are online at all times, precluding the need to open 
and close ventilation dampers in the event of an accident. As shown in Figure 
2-7, the filtered air exhausts through a stack that is 61 meters high* \te 

Three large centrifugal fans exhaust the air from the process areas « Each fan 
has two motors, a primary motor and a backup motor. The primary motor has 
three sources of electrical power: (1) normal building power; (2) auxiliary 
building power (routed Independent of normal power); and (3) emergency 
building power from diesel generators * The source of power for the backup 
motor is an engine-generator (EG) set. Normally, two fans are operating, one 
on auxiliary building power and the other on normal building power. The two 
EG sets provide backup power for the two operating fans. If power to the 

power to the backup motor to keep the fan operating. Only one of the three 
fans is required to maintain negative pressure in the process area* With two 
fane operating, the rated air flow is 60 cubic meters per second at a negative 
pressure of approximately 15 centimeters of water* 

Exhaust filters remove moisture, particulate, and halogen activity. The 
filters are. enclosed in five separate compartments; three to five of the 
filter banks are normally online* Because the compartments are in parallel » 
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Figure 2-6. Cross Section of Reactor Process Areas (K-, L-, P-Reactors) 
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each can be isolated for maintenance and testing. Each compartment contains 
three filter banks in the following order of air flow treatment: 



1, 



Moistur e , se parators 
(spherical particles 
significant moisture 
filters 



- Remove about 99 
measuring 1 to 5 
pluggage of the 



percent of entrained water 

microns) to protect against 

water-repellent particulate 



^' Particulate filters - Retain more than 99 percent of all particulates 
with diameters of 0.3 micron or larger 

3. AQtivat^.^ cgtrbpn bgdg - Retain halogen activity that might be released 



in i-U 









In the event of a core-melt accident, a confinement heat removal system (CHRS) 
prevents a failure of the AACS due to heat degradation of the filters • The 
CHRS provides water flooding in the -^O-foot (-12-raeter) level floor to cool 
any molten material that might penetrate the reactor vessel or process water 
pipes. A reactor room spray system also provides a means to cool reactor room 
air. 
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IC 



The AACS and other systems reduce the temperature and pressure of radioactive 
effluents that could result from an accident. They also control the flow of 
these effluents through prescribed filter bank pathways that are equipped to 
reduce the release of radionuclides other than tritium and noble gases, as 
described above. The following modifications to the confinement system will 
be completed before the resumption of production: 



The AACS exhaust 
that might exist 
are being made: 



fans are being altered to better withstand conditions 
in a post-accident environment. The following changes 



Existing motor thermal overload relays will be replaced by 
solid-state breaker trips. 



Fan motor insulation type will be upgraded 
resistance* 



to increase thermal 



- Fan bearings, lubrication, and belts will be replaced. 












*,,:: 1 1 



The O-onf -inf^m^&nh f -! 1 i-o-r 

modifications to prevent them from separating from the reactor 

The modification consists of adding 
seismically resistant chocks to the filter compartment removal system* 



building during a seismic event. 



Originally, the SRS reactor buildings were designed to protect equipment from 
an external blast of 48 kiloPascals (7 pounds per square inch). This design 
provided substantial protection against such natural phenomena as tornadoes, 
floods, hurricanes, and earthquakes. 

The criteria used in the original reactor design did not account for the 
effects of earthquakes, because the SRS reactors were constructed before the 
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development of nuclear industry criteria for seismic strength in reactor 
systems, components , and structures * In 1969, Bluine and Associates analyzed 
the reactor building structures for their response to seismic criteria 
clevftinne(j v>v T)r. Geor*e Housner of the California Institute of Technology, and 
recommended a set of seismic criteria for SRS facilities; these criteria were 
updated in 1982 (URS/Blume, 1982). Reactor area buildings and associated 
systems were then classified according to their required seismic resistance* 
These studies resulted in changes that strengthened the actuator towers and 

criteria that are accepted by the U.S, Nuclear Regulatory Commission (NRC) for|L-76"i: 
commercial nuclear plants licensed before 1974* The following work being 
performed for the seismic qualification of each reactor will be completed 
before the resuunption of production; 
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• The support structure for the reactor stack is undergoing seismic 
modifications • 



The control room ceiling in the reactor building 
qualified to prevent ceiling tiles from falling 
and impairing the operation of the reactor. 



is being seisraically 
during an earthquake 



Seismically qualified emergency 
reactor building* The emergency 
a seismic event, but also after 
fire or a loss of offsite power. 



lighting is being installed in- the 
lighting would be used not only after 
the loss of normal lighting due to a 



The long-term seismic program 
accident prevention systems, 
resumption of production. 



will include mitigation systems in addition to 
These modifications are planned after the 
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Reactor fire protection systems mitigate the consequences of fires with 
respect to the loss of life, equipment damage, property loss, and programmatic 
loss. The following oroiects and evaluations to enhance overall fire 
protection will be completed at each reactor before the resumption of I L-44-ic 
production: 

• Completion of a safe shutdown analysis that will demonstrate reactor 
safe shutdown ca^abilitv f irom anv sino"le credible fire 



A new firewater system standpipe in the reactor building 



Improved 


procedures that control 


«vl #^ ^ j^ «^ ^ rf-h 1 r^ 





the introduction of combustible 



Improved procedures for operator action during a suspected or confirmed 
fire 



A comprehensive prograin to assess fire risk and ideiitify any additional 

necessary detection and suppression systems 

A fire detection system in areas of the reactor building that are not 
normally accessible during reactor operation 
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• Fire patrols to detect fires in accessible areas until additional fire 
detection and suppression systems are installed 

2.1.2.3.2 Primary Coolant System and Reactor Vessel 

The reactor vessel is a cylinder, approximately 4.5 meters in height by 5 
TC I meters in diameter , fabricated from 1 , 25-centimeter-thick Type 304 stainless 
steel. The vessel contains the lattice of fuel and target assemblies, control 
rods, and instrumentation immersed in the heavy-water moderator-coolant. An 
upper plenum receives primary coolant through six nozzles and distributes it 
through the fuel and target assemblies in the vessel* The coolant leaves the 
vessel through six nozzles at its bottom (Figure 2-8)* A gas plentim and top 
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Under the reactor vessel, a bottom radiation shield containing 600 monitor 
pins provides flow and temperature monitoring for each fuel and target 
position* The vessel is surrounded by a 50-centimeter-thick water-filled 
thermal shield and a l*5-meter-thick concrete biological shield (Du Pont, 
1982). 

The stainless-steel reactor vessels have experienced no unacceptable 
deleterious effects as a result of neutron irradiation (Ward et al*, 1980). 
No significant deleterious metallurgical effects should occur because neutron 
f luence has been accuunulating very slowly since the change to 

lithium-blanketed charges in 1968. 

A detailed stress analysis of the vessels, including seismic loads, has been 
performed. The estimates for material properties for the stress analysis were 
conservative . Subsequently, irradiated material properties , including 
strength and toughness, were determined experimentally in a plant-specific 
pre- and post-irradiation testing program* The program found that the actual 
properties of the SRS reactors vessels exceed the estimated properties for all 
material conditions* 

The heavy-water primary coolant is maintained at low pressure and low 
xc I temperature* Heat generated in the reactor core is removed by heavy water, 
which serves as both the primary coolant and as a neutron moderator* The 
heavy water is circulated through each reactor by six primary coolant loops* 
Each loop consists of a main coolant pump, two heat exchangers and associated 
piping, instrumentation, and valves* The flow through each coolant loop is 
approximately 1,600 liters per second* 



TE 



Each of the six coolant loops contains a centrifugal coolant pump, which draws 
coolant through a nozzle at the bottom of the vessel and circulates it through 
a pair of heat exchangers to an upper plenum nozzle. Each main coolant pump 
produces a total pressure head rated at 128 meters of water; pumps are driven 
by 2,500-kiloWatt, alternating-current (AC) motors* One direct-current (DC) 
motor backs up each AC pump motor. 

If AC power (supplied from either of two substations) is interrupted, the 
reactor automatically shuts down; the DC motors alone provide adequate pumping 
power to remove decay (residual) heat from the reactor* During reactor 
operation, the DC motors run in parallel with the AC motors. A 2.7-metric-ton 
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Figure 2-8. Reactor Vessel Structure. 
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flywheel on each pump stores sufficient energy 
from AC to DC flow rate if all AC motors are 
power from its own dedicated diesel generator 
percent of the total rated flow per loop. 



to provide a smooth transition 
lost . Each DC motor receives 
and provides approximately 25 



The six main reactor coolant pximps and their motors are divided into two 

groups # Each group has separate pump and motor rooms ; the motor drives the 

pump via a shaft extending through the concrete wall that separates the two 
rooms . 
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Limits on pD (the heavy-water equivalent of pH), conductivity, and impurity 
levels of the heavy water are maintained to control the corrosion of aluminum 
and s tainless 8 teel and to reduce the decomposi tion of the heavy water , 
Sustained reactor operations on the Site have demonstrated that the corrosion 
rate of aluminum components and associated problems of high radioactivity and 
turbidity in the process systems can be reduced substantially by controlling 
pD* To minimize aluminum corrosion, nitric acid is added to the heavy water 

j^uiiijj OUUUJ.U11 xj-iiis, iucij.in.cij.iixii^ i± iitreivy— waLGi: pu ur aoouc ^.z» 

Because some of the acid is neutralized as the reactor coolant water flows 
through the purification deionizers (causing the pD to increase), periodic 
Injections of nitric acid are necessary* 

The potential for intergranular stress corrosion cracking has been subjected 
to close scrutiny. Extensive inspections and analyses, which began in 1968, 
have shown that, with respect to rapid crack propagation, a large margin of 
safety exists for cracks that have been observed in external piping. All 
accessible piping larger than 30 centimeters in diameter has been inspected 
ultrasonically* Analyses have also shown an even greater margin of safety for 
the reactor vessels* A visual inspection was made of all accessible vessel 
wall welds in three production reactors; in addition, a program is now under 
way to inspect each reactor vessel ultrasonically. 

In the last several years, ultrasonic testing (UT) of austenitic stainless 
steel has been developed sufficiently to provide reliable detection of small, 
partially-through-wall cracks* Specially designed robotic equipment has been 
developed for the SRS UT tank inspection effort. The equipment consists of a 

manipulator capable of moving a UT transducer along 
the inside surface of the tank wall , and other tools containing cameras , 
lights, and calibration plates* Each piece of equipment is designed for 
insertion into the reactor tank through 10-centimeter diameter access ports 
normally used for insertion/removal of fuel and target assemblies* The 

SRS reactor inservice inspection (ISI) 

K-Reactors . The P-Reactor inspection 

fabrication welds, while the K-Reactor 

accessible welds* The results of both 

similar (VfSRC, 1989f , 1990) in that no evidence of 

degradation (i.e., indications of cracking ) was found , 
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initial inspections called for in the 
plan have been completed for P- and 
covered kO percent of the accessible 
inspection covered 60 percent of the 
inspections w 

service-induced 



Various other artifacts of the original tank fabrication processes, such as 
weld repairs, geometric reflectors, etc*, were identified* None of these has 
any adverse impact on the structural integrity of these two reactor tanks, and 
all were within the approved flaw acceptance criteria that had been developed 
before the inspections by nationally recognized experts in the commercial 






nuclear Industry. UT of the L-Reactor tank began in the fall of 1990 5 and 
will be completed before the resijunption of production. These tank inspections 
using UT technology are state-of-the-art programs that» when used in 
conjunction with routine surveillance, analytical, and leak detection 
programs, provide continuing assurance of tank integrity. 

The ultrasonic surveillance program adopted for the SRS reactor tanks 
specifies 100-percent vessel inspection every 5 years (WSRC, 1989f); this is 
half the interval required by American Society of Mechanical Engineers (ASME) 
Section XI, Boiler and Pressure Vessel Code, which calls for 100-percent 
inspection over 10 years (ASME, 1986). Although the Section XI requirements! 
are based on the existence of a preoperational baseline inspection, those 

installed. In addition, sensitive leak detection capability is being used to 
detect degradation of the reactor coolant system boundary, including the 
reactor vessel. 
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As a result of these programs, no life^limiting mechanisms have been 
identified for the three reactors* Although continued aging might reduce 
their availability, K-, L-, and F-Reactors will be able to meet production 
requirements for tritium and plutonium-238, and will ensure the capability to 
produce nuclear materials as necessary, at least until replacement production 
capability has been demonstrated. 

The following projects and programs are planned to maintain reactor coolant 
system operation and integrity, and will be completed before the resumption of 

v% w r^ j^ « ■ ri-k ^ ^ ^^«^ ft 

• Existing expansion joints in the reactor coolant piping will be 
replaced; there are 12 of these joints in each reactor. Some of the 
units have incurred minor mechanical damage, and all are about 30 years 
old. Consequently, they are being replaced by expansion joints of a 
new design that will improve their resistance to corrosion and 
facilitate their inspectability and maintainability* 

♦ A new system (the moderator recovery system) will be installed in each 
reactor to mitigate the consequences of an intermediate-size break 
(less than 63 liters per second) loss-of-coolant accident (LOCA) in the 

reactor coolant system- This new system has two submersible pumps, 
each rated at 63 liters per second, which are capable of recirculating 
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capacity provides reactor operators with the option of not having to 
initiate light-water Emergency Cooling System (ECS) injection for small 
leaks in the primary system. 
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New tritium monitors more sensitive than those currently in place are 
being installed in each reactor building to enable earlier detection of 
small leaks in the reactor cooling water system- This will provide 
early warning of potential leaks in the system, allowing an orderly 
reactor shutdown for inspection. 

Installation of seismically qualified relays in primary coolant system 
valve controllers * 
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New lubricating oil ^gystems for the reactor coolant pumps and their associated 
AC and DC Tflotors are planned, but not scheduled for completion before the 
restunption of production; they will be provided as part of the continuing 
safety improvement process* The systems will consist of ail welded (as 
opposed to flanged and bolted) stainless steel piping with redundant pumping 
and filtering systems. The new welded configuration minimizes the risk of 
lubricating oil fires due to pipe joint leakage* System design also improves 
the reliability of lubrication for the process water pumps and motors. 

2.1,2*3.3 Secondary Cooling System 



Each of the six primary coolant loops for each reactor contains two parallel, 
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from the primary coolant (heavy water) to the secondary coolant (light 
TO 1 water). The secondary coolant is pumped from either the Savannah River (K- 
and L-Reactors) or Par Pond (P-Reactor) into the reactor area basins, where it 
is supplied to the reactor building at a constant flow 
exchanger cooling. Discharged secondary coolant from 
Indian Grave Branch, which is a tributary of Pen Branch. 

coolant from L-Reactor flows into L-Lake, which discharges into Steel Creek- 
Discharged secondary coolant from P-Reactor returns to Par Pond, the overflow 
from which discharges into Lower Three Runs Greek* All three streams return 
their flow to the Savannah River. 



rate to provide heat 

K-Reactor flows into 

Discharged secondary 
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Two 



pumping stations on the Savannah River pump river water to the reactor 
reservoirs (186-Basins) through reinforced concrete lines* P-Area also 
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dissipated before the water is pumped to the P-Area 186--Ba6in, The river 
water supply replaces water lost by evaporation and other mechanisms* 
Individual lines supply each reactor area, and alternate tielines provide an 
emergency backup supply if the primary source is unavailable. 

A pumphouse adjacent to each reactor area reservoir (186-Basin) delivers water 
to the reactor building. If the puunphouse is inoperable, several options are 
available to deliver water to the reactor building: (1) gravity flow from the 
reservoir through the pumphouse; (2) gravity flow from the reservoir to the 
emergency pumps in the reactor building via a bypass line; (3) forced flow 
from the river pumphouses using a pipeline that bypasses the reservoir and 
delivers cooling water directly to the reactor building; (4) recirculation of 
reservoir water with the emergency pumps; and (5) recirculation of 
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The following projects are enhancements to the secondary cooling system at 
L-44-10 jeach reactor; they will be completed before the resumption of production: 

• Modifications for the two 760-liter-per-second pumps that recirculate 
discharged reactor cooling water back to the 186-Baein* These 
modifications include new ptjmp motor starters, new underground power 
cables , flow meters in the pump discharge lines , and a loss of flow 

alarm in the reactor contrnl room. 
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• A cooling water conservation study to maximize the length of time the 
186-Basin can supply secondary cooling water without any river water 
makeup . 

Full-flow tests of the secondary cooling system are a normal part of routine 
testing at intervals during cold shutdown and before startup* These tests 
result in the discharge of the full flow of cooling water, at ambient 
temperature, to the receiving water body, 

2^1*2.3»4 Reactor Lattice and Control System 

Each reactor contains positions for 600 fuel and target assemblies; other 
principal positions in the reactor lattice are used for control rod housings, 
spargers^ gas ports, and pressure-relief tubes. Depending on th^ products 
required, different arrangements and types of fuel and target assemblies are 
loaded to provide the desired products from a particular reactor. Between the 
lattice positions are 162 secondary positions that can be occupied by safety 
rods, instrument rods, and other components* 

Neutron-absorbing rods in 61 positions control neutron flux in each reactor; 
each position contains seven individually motor-driven control rods* These 
control rods can be moved either in gangs (groups) for simultaneous 
positioning or individually in sequence. Two half-length rods in each 
position control the axial flux distribution; the remaining full-length rods 
control overall power and radial flux distribution. The control rods enter 
the core from the top of the reactor vessel. For conditions that are slightly 
out of specification, control rods are inserted sequentially into the core 
(rod reversal) to reduce power until the monitored variable returns to within 
its limits. 

The bottom shield contains flow and temperature sensors for each principal 
fuel and target position, which are monitored in the control room. Flows and 
pressures at other locations in the primary and secondary cooling systems are 
also displayed in the control room. 

Process monitoring and reactor control are accomplished from the central 
control room, either manually or automatically by an online computer. 
Computer and instrumentation systems provide reactor operators with the 
information necessary to monitor and control reactor operation. Some of these 
systems are part of the reactor shutdown systems. The following ongoing 
projects will be completed for each reactor before it resumes production; they 
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projects will be completed for each reactor before it resumes production; they f t--44-io 
will result in an enhanced capability to monitor and control reactor operation: 

Improvements in axial power monitoring and calculation are being 
implemented for better definition of core power limits , control rod 
configuration limits, and reactor hydraulic limits. These programmatic 
improvements consist of the following: (1) axial power monitoring 
uncertainty analysis; (2) Technical Specifications on control rod 
position to control radial and axial power distribution; and (3) an I TC 
assessment of present and proposed axial power monitoring systems. 
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• The existing T-Amplif iers in the control rod positioning 
instrumentation will be replaced by new, solid-state components to 
improve control of the precise positioning of reactor control rods. 

• The reactor data acquisition and control system (REDAC) has been 
replaced by a new remote emergency monitoring and control system 
(REMACS) . The REMACS will provide remote monitoring and control of a 
reactor from any other reactor or a remote control station. 

• A system that can monitor and archive control rod position versus 
reactor power density /distribution is being established* Such 
information is important to the independent assessment of operational 
anomalies and unset conditions. 

- ^ - 

These projects are part of the continuing safety improvement process; they are 
L-44-10 Inot scheduled for completion before the resumption of production: 

• To provide better monitoring of local core conditions, 27 new 
monitoring thimbles will be installed in each reactor* Each thimble 
will contain sensors for axial power monitoring and bulk moderator 
temperature monitoring. 

• Improved incident monitoring circuitry will provide a higher confidence 
level in the information displayed by alarms. This modification will 
help to eliminate the vulnerability to single failures that can 
initiate multiple spurious and misleading alarms in the reactor control 
room. 

• The installation of state-of-the-art , processor-based calculators for 
all three reactors, which can operate independently of the plant 
control computer, will provide a redundant and diverse means of 
computing reactor power* 

2,1.2.3.5 Core Reloading and Discharge 

New fuel is received, assembled, tested, inspected, and stored in the reactor 
assembly area. Subsequently, fuel is transferred to the reactor charging 
machine for core reloading when each reactor is shut down for this purpose. 
Engineered safety features and administrative controls prevent crlticality 
while the fuel is being handled and stored. These features include racks and 
hangers that maintain adequate spacing^ between fuel assemblies for crlticality 
control* In addition, the storage racks are constructed of a material that 
absorbs neutrons. The storage techniques and the quantity and type of 
material in process at any time are limited by administrative safeguards and 
controls. 

The equipment for core reloading includes an inlet conveyor, a charge machine, 
a discharge machine, and a deposlt-and-exlt conveyor. The charge and 
discharge machines are similar, and each can perform most functions of the 
other. However, only the discharge machine can provide heavy- or light-water 
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parallel ledges that are part of the reactor-room wall; power for their 
operation is provided through cables along the ledges. 
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The discharge machine removes fuel and target assemblies from each reactor 
vessel. Four sources of water are available on the discharge machine to cool 
an assembly during the discharge operation: primary heavy water, primary 
light water , secondary heavy water , and secondary light water * The primary 
and secondary sources supply cooling water to the assembly through different 
paths * Each source has independent hoees , pipes , and actuation valves* 
Cooling starts automatically when an irradiated assembly is completely 

during withdrawal- 

Each type of assembly (l.e,, fuel or target) has a specified upper limit for 
heat-generation rate at the time of discharge; discharge of an assembly does 
not start until the heat-generation rate of the assembly has decayed to this 
upper limit. In addition, each type of assembly has a specified maximum 
allowable stress (static pull force) that can be applied during withdrawal. 
This stress is limited to a value safely below the ultimate strength of the 
component. 

Reloading and discharge operations are conducted from a control room adjacent 
to each reactor control room. The charge and discharge machines utilize a 
remote control system with automatic, semiautomatic, and manual features that 

location and operation of the machines- 

^ 

The following projects are part of the continuing safety improvement process, 
but are not scheduled for completion before the resumption of production. 
They will result in upgraded fuel handling systems at the three reactors: 

• The disassembly monorails will be upgraded to meet current American 
National Standards Institute (ANSI) standards (ANSl/ANS-57 . 1-1980 , 
"Design Requirements for Light-Water Reactor Fuel Handling Systems*') on 
safety factors for fuel-handling devices. The assembly monorails will 
be upgraded to improve the factor of safety to a value accepted by ANSI. 

• Existing relays and the computer that controls charge and discharge 

minicomputer. The new computer will reduce the likelihood of a fuel or 
target mlsloadlng error because it will automatically track and 
identify such components while they are being handled* This upgrade 
will also increase the reliability of charge and discharge machine 
operations in general. 

2.1.2.3.6 Fuel Disassembly and Storage 

The deposit-and-exit conveyor, which is in a water-filled canal connecting the 
reactor room and the disassembly basin, receives an assembly from the 
discharge machine and carries it under the reactor room wall to a water-filled 
disassembly basin for temporary storage. Irradiated fuel and target 
assemblies are stored initially in the Vertical Tube Storage (VTS) basin until 

removal from the VTS basin, the assemblies are disassembled and prepared for 
shipment in the machine basin. Disassembly is accomplished underwater, using 
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submerged power tools. Disassembled componeiits are stored until their decay 
heat reaches levels acceptable for transport to the Separations Area- 

From this final storage point, the disassembled components are moved to a 
transfer bay where they are placed in shielded shipping casks. These casks 
are transported to the Separations Area by tractor-trailer or railroad. 
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wnixe m cne aisassemoiy oasin, cne assemoiies ana components are cooxed Dy 
natural convection. The basin water also shields personnel from the radiation 
in these assemblies and components. Redundant sources of makeup water 
maintain basin water at the proper level. Procedural controls and 
instrumentation prevent the shipment of insufficiently cooled assemblies* 

2.1,2*3*7 Blanket-Gas System 

The helium blanket-gas system pressurizes the gas plenum over the moderator; 
this system serves four functions: (1) dilute the mixture of deuterium (Dn) 
and oxygen (O2) evolved from the heavy-water moderator by radiolytic 
decomposition to a nonflammable concentration; (2) transport deuterium and 
oxygen gases to the catalytic recombiners; (3) carry gaseous impurities to a 
gas chromatograph that monitors for fission products, aiding in early 
detection of fuel failures; and (4) maintain a gage pressure of 34 kiloPascals 
to increase the saturation temperature of the heavy-water moderator. Helium 
is used as the blanket gas because it does not react with moderator 
decomposition products, fission gases » or neutrons to produce radioactive 
gases. 

TC I During operation at power, gases evolve from the reactor and enter the gas 
plenum. From the plenum, the gases are routed to catalytic recombiners and 
spray separators where the deuterium and oxygen are recombined; most of the 
entrained heavy water is removed from the helium and returned to the reactor. 
The helium is returned to the gas plenum. 

2.1.2.3*8 Liquid Radioactive Waste System 

As the primary heavy-water coolant /moderator circulates, it accamulates 
suspended and dissolved impurities. These contaminants are removed 
continuously to minimize the following: 

• Corrosion of aluminum cladding on the fuel and targets 

• Impurities that absorb neutrons that would otherwise be utilized in the 
production of nuclear materials 

• Radiolytic decomposition of the moderator into deuterium and oxygen 

• Neutron activation of suspended corrosion products and impurities 

• Light-water buildup in the moderator 

The primary coolant/moderator is treated continuously by withdrawing a side 
stream from the reactor circulating system and sending it through a 
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purification area where it is filtered, deionized, and filtered again* Most 
of this side stream returns to the reactor system; the remainder goes to a 
distillation area for the removal of light water* 

The purification system circulates about 1,9 liters per second through a 
prefllter, a deionizer, and an afterfilter. The deionizer contains deuterized 
cation and anion exchange resin. The filters retain particles larger than 10 
micrometers in diameter. The prefilter removes suspended solids and the 
afterfilter retains any resin fines that might leave the deioniajer. 

The filters and deionizers are in a shielded cell area. Radioactive 
impurities removed from the primary coolant/moderator are concentrated in 
disposable filter and deionizer units, vessels containing spent deionxEer are 
loaded remotely into heavily shielded casks for transport to a facility for 
the eventual recovery of heavy water. After process ing* these vessels are 
sent to the low-level radioactive waste Burial Ground for disposal. 

An evaporator system concentrates particulate matter from the reboiler purge 
of the heavy-water distillation column. At present, no facilities are 
available to remove tritium from the reactor moderator, which is generated 
from neutron irradiation of deuterium. When the heavy-water distillation 

/^rtl iimne ava *sTnrih "i *a/l f rxf mfl I Ti h^Tiannf* nr renftir^ the water is either collected 



in a tank to be reused or placed in drums to be reworked at the heavy-water 
production plant. 

Target and spent-fuel assemblies are rinsed with light water in the discharge 
machine as soon as irradiated assemblies have been withdrawn fully from the 
reactor vessel. Rinsing has two purposes: (1) it allows heavy water to be 
reclaimed from the discharged assemblies; and (2) it minimizes the carryover 
of tritiated heavy water to the disassembly basin* The rinse water is 
collected by the discharge machine water pan and sent to a 2,270-liter rinse 
collection tank. Subsequently, the rinse water is placed in drums and 
reworked to remove the light water from the heavy-water moderator* 

The disassembly basin has water^circulating systems to control radioactivity, 
chemistry, clarity, and temperature. Sections of the basin can be isolated to 
aid in control 1 ing the temperature of the water or the spread of 
contamination. Contamination in the basin can result from a number of 
sources. Discharged assemblies carry a thin liquid film from the reactor 
vessel that contains activated corrosion products, particulate activities, 

In the basin, assembly corrosion and component processing add to the 
contamination of the water. 

Periodic purging of the disassembly-basin water is necessary to reduce the 
radiation exposure to operating personnel from the accumulation of radioactive 
contaminants, particularly tritium, which is not removed by the basin water 
purification system. During the purging operation, water from the basin 
passes through two deionizer beds in series; the water is monitored before it 
is discharged to a low-level radioactive seepage basin. This process 
minimizes the release of any radioactivity other than tritium to the seepage 
basin. The spent resin from the deionizer beds is regenerated in the Chemical 
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Separations Area, and the spent regenerant is concentrated and stored in 
high-level radioactive waste tanks in the Separations Area* 

Two sand filters maintain the clarity of the disassembly-basin water by 
removing suspended particles. Particulate matter in the basin water tends to 
agglomerate and adsorb radioisotopes* When the basin water passes through the 
sand filters, the particulate burden is reduced* The filtration rate can vary 
from 32 to 95 liters per second, depending on the initial fluid clarity and 
the demand for treatment. When the differential pressure across the filter 
beds Indicates the need, a filter can be isolated and backflushed. 
Backf lushed radioactive material is transferred to the Chemical Separations 
TC[Area for concentration and storage in high-level radioactive waste tanks. 

2,1*2,4 Reactor Shutdown Systems 

The shutdown systems at the SRS reactors provide multiple lines of defense to 
protect the reactors in the event of abnormal conditions during operation. 
These systems respond rapidly when monitored variables exceed conservative 
operational limits- Fifteen monitored variables, or plant conditions, will 
produce a complete reactor shutdown (scram) when any variable exceeds preset 
limits . 

^ 

2.1*2*4*1 Scram System 

Automatic and manual circuits provide separate scram signals to achieve rapid 
reactor shutdown* Each automatic circuit responds to one of 15 monitored 
variables that represent plant operating conditions. The setpoints for these 
circuits can be adjusted to meet the changing requirements of new reactor 
charge designs and operating conditions* Operating personnel check scram 
setpoints at intervals specified in operating procedures to verify that they 
are at specified values* 

A scram signal releases all safety rods* simultaneously drives all full-length 
control rods into the reactor, and shuts down the reactor within approximately 
1 second after generation of the signal. The safety rod system is independent 
of the control rod system. During normal operation, magnetic clutches hold 
the safety rods above the core* When a scram occurs, the magnetic clutch 
deenergizes, allowing the safety rods to drop into the core by gravity* When 
they have traveled about halfway into the core, their rate of travel slows to 
prevent mechanical damage* 

Safety rods are withdrawn before control rods during reactor startup, and are 

inserted first during a reactor scram. If the safety rod scram fails to shut 

down the reactor, the Supplementary Safety System (SSS), described in the 

following section, injects a liquid neutron poison to shut down the reactor 
safely* 

2,1*2.4,2 Supplementary Safety System 

The SSS is the primary shutdown system for the design-basis seismic event and 

^cjthe anticipated transient without scram (ATWS) event, in which the safety rod 

scram is postulated to have failed. The SSS is a backup shutdown system to 
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the safety rod scram system for all other accident events. When actuated, the 
SSS injects a solution of gadolinium nitrate, an efficient neutron absorber or 
poison, into the reactor moderator through special sparjet assemblies in the 
reactor tank and also into the six main pump suction pipes • The SSS consists 
of two identical subsystems with tanks that contain the poison solution. 
These tanks are pressurized with nitrogen gas, which provides the driving 
force for injection* Either of the two subsystems is capable of shutting down 
a reactor independently and of keeping it subcritical. 

The portion of the SSS subsystem that injects poison into the sparjet 
assemblies contains three parallel lines with individual actuation valves, 
only one of which is required for system success* Two of the three lines have 
explosive discnarge vaives, ana tne uujira j.±ilv nas d j^iicumcu^-n^ ^^^^^* ^^^.^ 
subsystem also injects poison solution into three alternate pump suction 
pipes. A pneumatic valve actuates the pump suction injection. This design 
maintains diversity and redundancy in the system. 

The SSS can be actuated automatically by the seismic trigger circuit (set at 
0-05g peak ground acceleration), the Automatic Backup Shutdown (ABS) system, 
or the Gang Temperature Monitor (GTW). It can also be actuated manually from 
any of three separate locations in the central control room. Additional 
storage tanks and injection ports are being included for each subsystem to 
ensure an adequate shutdown margin. 

2.1-2,4.3 Automatic Backup Shutdown - Safety Computer 

The Automatic Backup Shutdown - Safety Computer (ABS-S/C) system actuates the 
SSS if the primary scram system fails to shut down the reactor promptly* It 
uses special logic, which has been programmed into the two safety computers. 
Each computer scans half (approximately 300) of the assembly coolant effluent 
temperatures every 0,36 second. This rapid scan of many distributed sensors 
is the source for automatic backup shutdown action. ABS-S/C action is based 
on the change of the reactor assembly average flT (i*e, , coolant exit 
temperature minus coolant inlet temperature) before, during, and after the 
time at which a scram signal is generated. 

Normal reactor operation with both safety computers online produces redundant 
backup shutdown protection. One safety computer is required to maintain 
backup shutdown protection at all times during reactor operation* An 
automatic shutdown occurs if both computers are offline. The ABS^S/C provides 
1 r\n ««*-«^rti- v^^imn t^t-ni-a^^An-ri fr\r vh*i nt-TTTiflrv firmm fiVRtem for terminating 

transient conditions. 

2.1.2.4.4 Automatic Backup Shutdown Gang Temperature Monitor 

The ABS/GTM system actuates the SSS in response to transient conditions. ItlxE 
detects assembly effluent temperatures that exceed predetermined limits in 
large regions of the reactor core* The ABS/GTM provides protection for a gang 
rod withdrawal incident and for total loss of AC pumping power without scram* 
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2, 1,2*5 Engineered Safety Features 

2.1.2,5.1 Emergency Cooling System 

The ECS provides makeup water during a process-water LOCA; the DC motors 
enable coolant flow. If the process-water pumps are lost due to either a 
primary or secondary LOCA, the ECS provides cooling. A LOCA would occur as 
the result of a significant break in the primary heavy-water coolant system, 
^^|The most credible mechanism for a loss-of-ptmiping-accldent (LOPA) is a 
postulated rupture of the secondary cooling water system that coincidentally 
floods all drive motors for the primary coolant circulation pumps. After the 
unlikely occurrence of a LOCA or LOPA, the ECS injects cooling water directly 
into the reactor coolant inlet piping. 

The ECS consists of water sources and isolation/ injection valves, along with 
the associated piping and instrumentation* All ECS components are in the 
reactor building, with the exception of a booster pump that receives power 
from its own dedicated diesel engine in a separate area. The maximum total 
flow in the ECS is approximately 1,200 liters per second through four parallel 
lines, each of which is piped into the reactor inlet plenum line in one of 
four (of the six) primary coolant loops. 

Four pumping sources are available for emergency cooling at each reactor: 

• A diesel-driven booster pump that supplies water from the 95-million- 
llter cooling water reservoir 

• Two headers, each independently pressurized by five pumps that draw 
water from the cooling water reservoir 

• Two emergency pximps that can supply water from the cooling water 
reservoir 

• A pipeline from the river pumphouse directly to the ECS, pressurized by 
river water pumps 

The ECS can be actuated manually or automatically. For example, a LOCA would 
cause the heavy-water coolant level to decrease in the reactor vessel; this 
would cause automatic incident action* When the ECS is actuated, the 
diesel-driven booster pump starts and the appropriate valves automatically 
open or close to provide cooling water to the reactor core* Borated water 
from a storage header will be Injected into the reactor first to prevent a 
reactivity transient when the light water displaces the heavy water in the 
reactor core. If the booster pump fails to start, the other sources of 
emergency cooling supply the water. 

The ^ maximum pressure developed by the ECS pumping sources is limited by 
design, so injection cannot take place when AC motors are driving the process 
water pumps during normal reactor operation* 
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Modifications to the ECS pump controls at each reactor consist of the 
following enhancements, which will be completed before the resumption of|L-44-io 
production: 

• Addition of an automatic start of the two electrically driven ECS 
pumps, following "incident actuation*'; the diesel-drlven pump already 
receives an automatic start. 

• Control signals to ensure that essential ECS valves are in their proper) L-4if-65 
postincident positions* 

• Addition of control and power circuit monitoring through the essential 
equipment monitor for electrically driven ECS pumps and associated 
isolation or addition valves. 

Additional modifications to the diesel-driven ECS booster pump will consist of 
Instrumentation and control room alarms to monitor debris buildup In the 
cooling water strainer, and a strainer bypass line that would enable the 
diesel engine to receive adequate cooling water flow in the event of strainer 
blockage* These modifications to the diesel-driven ECS booster pump are part 
of the continuing safety improvement process; they are not scheduled for 
completion before the resumption of production. 

2.1.2.5.2 Water Removal and Storage 

The Water Removal and Storage (WRS) system removes water from the basement of 
each reactor buildino-s LOCA and LOPA events challenge the safety functions of 
this system. During such events, the WRS operates in conjunction with the ECS 
to establish and maintain once-through cooling for the reactor. 

The WRS system consists of reactor building drains and sumps, high- and I IE 
low-capacity sump pumps, drain collecting tanks (outside the reactor 
building), a large earthen retention basin, and associated valves, piping, and 
instrumentation* These components can remove large volumes of water from the 
reactor building while controlling the postaccident release of radioactivity 
to the environment. 

The WRS system pumps water from the sumps into a 225,000-liter underground 
tank. When this tank is f ull , the overflow goes to a 1 . 9-million-liter tank 
that is inside the 190Hmillion-liter earthen basin. If this tank becomes I te 
full, additional water overflows to the earthen basin. Both holding tanks are 
designed to retain most of the primary heavy-water coolant, and they are 
vented back to the AACS in the reactor building to control any gaseous or 
volatile activity that the water might release. 
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exit flow through a double-ended guillotine break (DEGB) will increase. (A 
DEGB Is considered to be extremely unlikely.) As a result, the existing flood 
control capacity of the reactor building sump pumps could be marginal if all 
four addition lines successfully inject after a DEGB. A modification planned 
for completion after the resumption of production will increase the flood 
control capacity of the reactors. The modification is being designed such 
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that flood control capacity will not be degraded after a DEGB 
additional failure of a sump pump or an emergency diesel generator. 



and the 
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Portions of the WRS system will be seismically strengthened; this will be 
conipleted before the resumption of production. Modifications include a new 
seismically qualified diesel generator that will provide power to a 
seismically qualified sump pump(s)* Discharge piping also will be seismically 
qualifiedj and trash screens will be installed to prevent pump blockage from 
seismically induced debris* 

2*1*2.5-3 Remote Control Station 

The remote control station primarily provides remote control and monitoring of 
reactor cooling and activity confinement functions if a reactor control room 
cannot be occupied. Operators perform routine data acquisition tasks using 
the station's data display* The operators also check for abnormal condition 
indications and initiate reactor incident action if necessary. They examine 
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tne recoraea aata and follow procedures to analyze and control the incident 
(e*g. J increase fuel cooling, minimize heavy-water leakage, minimize pump and 
motor room flooding, adjust ventilation dampers)* 

Underground cables link the remote control station to the reactor areas and 
transmit data and control signals. Each reactor area is linked by two data 
telemetering wire pairs and two control function wire pairs* In both cases, 
the first wire pair is for primary use and the second pair is a backup. All 
wire pairs are in separate cables; the primary and backup cables follow 
different routes from the reactor areas to the remote control station , 

As noted in Section 2,1.2,3-A, the reactor data acquisition and control system 
has been supplemented by the REMACS, In addition to the REMACS upgrade, 
modifications are planned to provide seismically qualified equipment to 
monitor essential reactor parameters outside each reactor control room* The 
spectrxam of parameters includes information that is required to show that the 
reactor is shut down (subcritical) and that the decay heat removal function is 
operational* The modifications, which are scheduled for completion after the 
resumption of production, consist of alternate safe shutdown panels that will 
provide critical Information to reactor operators following a flood, fire, or 
seismic event • 

2,1.2.6 Support System? 

2.1.2.6.1 Electric Power 

South Carolina Electric and Gas Company supplies SRS with 115- and 
230-kiloVolt electric power* The D-Area Powerhouse supplies power to the SRS 
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ssion systeuj* This system consists of a network of traiisiiiiBsiun lxii6S, 



switching stations, and substations that are under the jurisdiction of an 
onsite electrical system dispatcher* Each reactor area receives electric 
power from two independent llS-kiloVolt transmission lines, which are part of 
this network. 
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Hortnal Supply 

Two independent transformers at F- and K-Reactors, reduce the power from the 
transmission system from 115 to 13,8 kiloVolts; three independent transformers 
perform the same ftinction at L-Reactor* Feeders from the 13,8-kiloVolt 
substation buses at all three reactors route underground to supply power 
directly to the process water pumps and stepdown transformers, which reduce 
the 13.8-kiloVolt supply to the required levels for other equipment* 

Transformers in the reactor building supply 480-Volt power to the normal 
operating and safety equipment. Power flows to equipment through a set of 
normal and emergency buses. Nonessential equipment is connected to the normal 
buses, while equipment important to safety (i*e- , incident/accident 
mitigation) is fed through the emergency buses. 

Emergency gupply 

If the normal electrical supply fails, two 1,200-kiloWatt emergency diesel-i IC 
driven generators at each reactor resupply the emergency buses. The system 
isolates the emergency buses from the normal supply and transfers them to the 
diesel generator source. Control power for this operation comes from either 
of two sets of independent batteries, which are maintained continuously in a 
ready state. Batteries are also used as backup emergency sources for reactor 
shutdown systems, including scram circuits, safety and control rod drives, and 
the SSS. 

DC motors oowered bv dedicated diesel generators continuously back up the 
process water pumps. There are eight DC diesel generators for the six DC 
motors; two serve as spares. If the electrical source were lost to the AC 
motors, the DC motors, which would already be running due to their dedicated 
sources, would assume the required piunp load. 

The ventilation system fans are backed up by two dedicated diesel generators 
that automatically provide emergency power to two of the three fans. Other 
diesels provide backup power for lighting and miscellaneous equipment. 

Planned Upgrades 

DOE has scheduled several project upgrades at each reactor to improve the 

reliability of the reactor electrical distribution system (REDS) and the 

various diesel generators. The following project will be completed before thelL-^A-lo 
resumption of production: 

• To reduce loading on the two emergency diesel generators and to improve 
their reliability, additional diesel generators are being installed to 
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generators will supply AC power to such safety equipment as the reactor 
building sump pumps and the moderator recovery sys tern (MRS ) pumps and 
valves . 

• Flow tests will be conducted to verify the adequacy of gravity flow 
cooling to the heat exchangers for the DC diesel generators . Any 
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identified flow deficiencies will be corrected before the resumption of 
production, 
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they are not scheduled for completion before the resumption of production: 

• Various diesel generators are to be upgraded through the planned 
installation of additional fuel and lubricating oil supplies, which 
would increase diesel run time under postaccident conditions* The two 
emergency AC diesel generators and the eight DC diesel generators will 
have additional fuel oil capacity. The two exhaust fan diesel 
generators and the diesel for the booster pump will have increased fuel 
and lubricating oil capacities. 

• The reliability of the REDS will be improved by the replacement of 
emergency bus feeder cables. This planned project also includes the 
rebuilding of 480-Volt circuit breakers to increase their reliability 
and current-carrying capacity. 

• Reactor instrumentation loads will be removed from the emergency buses 
and transferred to existing, rebuilt motor-generator sets that will 
have new backup batteries. This planned modification will further 
reduce loading on the two emergency diesel generators, 

• An emergency power load sequencer will be installed to connect safety 
equipment automatically to the emergency buses. This enhancement will 
help prevent diesel generator overloading; it will also minimize start 
times for safety equipment motors. 

• Miscellaneous upgrades: Automatic transfer switches in AC and DC power 
circuits will be replaced with new switches; the firing circuits for 

isolated to achieve independence in the circuits; the two emergency 
diesel generators will receive reliability improvements through the 
replacement or upgrade of such support systems as the diesel governor, 
lubricating oil, fuel oil systems, and the generator control system. 

2.1.2.6.2 Steam 

The reactor facilities use steam for process service and ventilation air 
heating. P- and K-Reactors receive steam supplies from powerhouses, including 
package boilers , in their respective areas . An interarea pipeline supplies 
steam from the K-Area powerhouse to L-Reactor. 

2.1.2*6.3 Potable Water 

Several deep wells in each area supply potable water to each reactor 
facility. The wells draw from the Middendorf /Black Creek aquifer, which 
underlies the Site. The water is chlorinated and pH-controlled before use. 
In addition to drinking water, well water is used for service water, filtered 
water, domestic water, and fire protection water. 
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2,1,2*6.4 Sanitary Sewage 

A secondary treatment plant processes the sanitary sewage at each reactor 
area, using an extended aeration-activated sludge process. Chlorinated 
discharges from the treatment plant flow to the process sewer, which 
discharges to the Savannah River through outfalls at P- and K-Reactors 
(separate from effluent cooling water outfalls) and to L-Lake from L'-Reactor. 
.QltiHc^A f»-nm f^anU fr-faa t-fn*in t" nlani- ifl r*>mnvRH npriodi f^ 1 1 V to a South Carolina 

Department of Health and Environmental Control (SCDHEC)-approved "borrow pit" 

at F- or H-Area, 

2.1.2,6.5 Solid Radioactive Waste System 

The following items are the principal sources of solid radioactive waste from 
the reactor areas: 

• Irradiated scrap metal (activation products) 

• Spent ion-exchange resin 

• Sludge from moderator purification and the disassembly basin 

• Miscellaneous low-level wastes 

The highest radioactive inventory is in irradiated scrap metals; it consists 
of induced activities produced by neutron capture in removable metal 
components (excess aluminum from fuel and target assemblies) « All metal 
components are stored underwater to permit decay of the short-lived activation 
products. The scrap metal is then monitored to ensure that it contains no 



underwater in the disassembly basin to reduce volume and sent to the Burial 
Ground for disposal. Most metal components are placed in areas of the Burial 
Ground that correspond to their activity levels, which are determined before 
shipment. 

Bulky wastes that might be contaminated with transuranic radionuclides to 
greater than 10 nanocuries per gram or intensely contaminated with gamma 
emitters are stored directly in shallow land burial (SLB) trenches. Waste 
contaminated with less than 10 nanocuries of transuranics per gram is 
designated low-level alpha waste and buried with other low-level wastes. DOE 
Order 5820. 2A defines transuranic waste as having greater than 100 nanocuries 
per gram of alpha-emitting radionuclides and having half-lives greater than 20 
years. The fraction of retrievably stored waste contaminated in the 10- to 
lOO-nanocurie-per-gram range will ultimately be disposed of in Greater 
Confinement Disposal (GCD)» 

Waste contaminated with beta-gamma emitters is separated into two categories 
for burial: low-level beta-gamma and intermediate-level beta-ganmia. 
Low-level beta-gamma waste is defined as waste that radiates less than 300 
millirem per hour at 7.6 centimeters from an unshielded container. 
Intermediate-level beta-gamma waste is defined as waste that radiates more 
than 300 millirem per hour at 7.6 centimeters from an unshielded package- 
Containerized low-level beta-gamma waste is buried in an engineered low-level 
trench with low-level alpha waste; the noncontainerized fraction (soil and 
bulky items that do not fit in standard containers) is placed in an SLB 
trench. The intermediate-level waste is buried in segregated SLB trenches. 



TE 



2-35 



In GCD, an improved disposal method, the waste is encapsulated in concrete/ 
grout, and is monitored for water leaching of any radionuclides. GCD provides 
cylindrical holes (20 have been constructed) that are 2.1 meters in diameter 
and 9.2 meters deep, and a trench (currently ixnder construction) with cells 
that are 15*3 meters wide, 7.6 meters long, and approximately 9*2 meters 
deep* Waste packages are placed in the cylinders or trenches, and concrete/ 
grout is poured around' the containers for stabilization (Jaegge et al*, 1987)* 



Sludge and similar wastes are monitored, packaged, and sent to the 
intermediate-level beta-gamma trench for burial* Sources of this waste 
include purification filters and evaporator units. 
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solid wastes rnat are ciassiriea as xow-ievei wasues ao noc t;unLrxuuue 
significantly to the radioactive inventory in the Burial Ground (i.e., 
shipments are generally less than 1 raillicurie per package). Such wastes 
include solids from the disassembly-basin filters and deionizers, absorbent 
pads used for decontamination, shoe covers, protective clothing, stepoff pads, 
and other trash generated in radiologically controlled areas of the reactor 
areas. These wastes are packaged and shipped to the low-level beta-gamma 
burial trenches* DOE has described the strategies for management of 
radioactive wastes in the Final Environmental Imp^qt Statement^ Waste 
Ma nagement Activi^igs for GrQun4water Protection a Savannah Riyer Plant (DOE. 



1987a)* 

2.1.2.7 Accident Prevention 



Several onsite practices and programs and external review programs are m 
place to identify and correct potential accident conditions, improve safety, 
and prevent accidents* Unplanned events are evaluated to form an experience 
base on which to judge potential modifications and improvements. The results 
of the accident prevention practices and programs are the upgrades and 
modifications, such as those described in this section, that enhance accident 
prevention and safety, and ensure adequacy of plant practices* 



A large part of the SRS effort is directed to ensure accident prevention and 



m4 l-4o-oi-4 nrt 






■^ ^ \y Am *v 



1 a 






T -n 



ina-nir 



TMrntTirawrtG 



change with time, reflecting advances in science and engineering, completion 
of projects, and changes in upper-level management structures* In addition to 
system modification programs and projects, several programs designed to 
enhance human performance are under way. Training programs place an increased 
emphasis on professionalism, teamwork, technical knowledge, and reactor 
fundamentals » while projects for procedure modifications enhance the technical 
basis for safe operation, management accountability, and formality of 
operations. 



The following paragraphs stimmarize the 
accident prevention: 



SRS programs and practices related to 
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The nuclear industry recognizes that predictable normal operation is a key 
aspect of accident prevention. Predictable operation reduces the number of 
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demands on shutdown systems, emergency cooling systems, and critical 
monitoring systems. The lOO'-plus reactor-years of operation at SRS provide a 
firm basis for predictable operation. Systems and equipment are maintained 
and replaced , as appropriate , to support predictable operation of the 
reactors . Reactor operators , maintenance personnel , and inspection personnel 
are trained to conduct normal operating activities according to written 
procedures. This provides confidence that the reactors will operate 
predictably and prevent accidents. 

Conservative Design 

The SRS reactor plants are designed, constructed, and operated in a manner 
that provides a significant margin of safety in the event of off-normal 
events. The fundamental low-temperature, low-pressure design, coupled with a 
metallic fuel of high thermal conductivity, provide much of the margin. Those 
fimdamental attributes are supplemented with redundant and diverse systems for 
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Accident Analysis /Opera tin g Envelope 

The SRS reactors are the subjects of continuing safety analyses that determine 
the ability of systems to mitigate the effects of design-basis accidents. 
These analyses are used as the bases for establishing an envelope (technical 
specifications) within which the reactors can be operated safely (i.e., with 
confidence that the systems are capable of properly mitigating design-basis 
accidents, thereby preventing significant radionuclide releases). 

The accident analyses are continuously updated and upgraded to reflect changes 
in reactor charge design, new data, and new understanding of relevant physical 
phenomena. A current example of an updated analysis is the Power Limits 
Program, which is designed to integrate state-of-the-art analytical methods 
with the latest experimental thermal-hydraulic data. The results of the 
program will be used to establish technical specifications limiting the 
maximum reactor power level for which systems can safely mitigate loss-of- 
cooling and loss-of-pumping accidents. The Power Limits Program was initiated 



as a result of recommendations of the Natiunal Academy Oj. 
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(see Section 2*1.3.1). 



The sensitivity of controlling power limit design-basis accident scenarios to 
the burnup parameter have been examined, and the increase in safety margin to 
an already very safe plant that results from reduced power levels (nominally 
50 percent of historic powers ) has proved to be marginal . Due to the 
equilibrixjm characteristics of the core, considerable reduction in burnup is 
required for any potential safety benefit, which in the extreme stands to be 
counterbalanced with the increased risk associated with the additional 
movement and handling of fuel. 
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Procedures and Training 

Reactor operations and maintenance personnel are trained to conduct normal 
operations according to procedures designed to ensure reliable operation. In 
addition, reactor operators are trained to respond to off-normal events, 
including major reactor accidents, using formal procedures. The procedures 
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signed to maximize the ability of the operators to terminate incidents 

_«. fit accidental releases* and to minimize any accidental releases that 

occur. Procedures are studied periodically to ensure that they properly 
reflect SRS hardware, the state-of-the-art understanding of accident 
progression 1 and accepted human factors principles for maximizing 
performance. Significant programs are under way to upgrade selected 
procedures in each of these areas* A fifth operating shift has been added for 
continuous operator training and requalif ication. 



Surveillanc 




A number of surveillance programs ensure that SRS hardware retains its 
capabilities as designed or analyzed, and that administrative and operating 
activities are conducted according to procedure* These programs range from 
formal reviews by line management to audits* by independent safety and quality 
assurance groups within the Operating Contractor organization « reviews and 
audits by DOE and DOE contractors » and reviews by groups that are independent 
of DOE (e.g. , National Academy of Sciences, General Accounting Office, 
Advisory Committee on Nuclear Facility Safety). Events occurring at SRS 
reactors are evaluated to determine the cause; actions to prevent recurrence 
are defined and implemented. Events taking place at other nuclear-industry 
locations are also evaluated for their applicability to SRSj desorlptlons of 



these events are distributed to SRS functional groups for appropriate 
responses. These surveillance programs provide a broad spectrtjm of findings 
and recommendations directed to improve hardware, procedures, training, 
accident analysis, management systems, and staffing* 
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Recommendations and findings from surveillance activities, events that occur 
during operation, and concerns expressed by individual employees are handled 
in one or more corrective action programs conducted by the Operating 
Contractor* Corrective action programs provide systems for evaluating, 
reporting (to DOE), assigning responsibility for resolution, resolving, and 
closing significant items, especially those directly related to the prevention 
and mitigation of accidents. Evaluations are performed by line management or 
review groups, at levels appropriate to the source and nature of the item. 
The evaluator(s) determine the action to be taken to resolve the item, and the 
degree of urgency* The greatest urgency is attached to Items with the 
greatest potential to prevent and mitigate accidental releases. Processes 
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to CJ.0S8 the item provide assurance t^at proper^r e s o 1 U t i on nas occurrea 



before the item is removed from the tracking systems. 
Reactor Safety I mprovement Program 



Many findings 
SRS operation, 
items require 
Reactor Safety 
these efforts* 



are resolved as part of base activities that support continued 
or through relatively minor short-term actions. However, some 
a significant effort outside normal support activities. The 
Improvement Program (RSIP) assigns priorities to and integrates 
Funding for RSIP is separate from other funding to ensure that 
safety improvement items are addressed, even in the face of demands to support 
normal operation. 
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Findings from practices and programs that identify potential accidents are 
followed by responses necessary to complete the accident prevention process . 
Responses to findings can take two forms; (1) the findings can provide 
assurance that current practices and systems are adequate and that no further 
response is necessary; or (2) the findings can identify needs for upgrades or 
modifications required to eliminate the potential accident or inadequacy. 

Upgrades and modifications might be required in one or more of three general 
areas: (1) physical* (2) administrative, or (3) personnel • Physical upgrades 
include modifications or additions to existing plant systems or equipment. 
Administrative upgrades involve changes or additions to procedures or 
operating practices* Personnel upgrades include improvements in training and 
changes in work practices, as described in the following section* 



2*1,2.8 Reactor Operating Organization and Practices 



This section describes the organization and practices used by DOE and its 
Operating Contractor, the Westinghouse Savannah River Company (WSRC), to 
operate and oversee the operation of SRS production reactors* 

2.1 •2.8.1 Operating Work Force 

The Operating Contractor's Reactor Restart Division is managed by that ^e 
division's Vice President and General Manager* The Deputy General Manager, 
Reactor Operations, WSRC, is the contractor official responsible for the 
nuclear safety of the reactors as part of the responsibility for the operation 
of K-, L-, and P-Reactors. 

The reactors and associated equipment are operated in accordance with approved 
Technical Specifications, the Safety Analysis Report, Technical and Mechanical 
Standards, and operating procedures- All reactor operations are performed 
under the direct supervision of a Certified Reactor Supervisor or a Certified 
Central Control Room Operator, who is responsible for reactor safety. A 
Certified Reactor Supervisor must be in the Central Control Room whenever the 
reactor contains fuel, fissionable target assemblies, or moderator. Reactor 
control is accomplished by Certified Reactor Operators according to detailed 
written procedures* Before certification, a trainee can operate the reactor 
controls only when a Certified Central Control Room Operator is present. Tc 

Generally, each shift consists of four members of Supervision: a Shift 
Ma^a»ar>. fl pgn^^fii Gontrol Room Supervisors a Work Control Supervisor* and a 
Reactor Building Supervisor. At least one member of the shift supervisory 
team must hold a science or engineering degree If the reactor contains 
heat-generating assemblies or when nuclear startup of an unirradiated charge 
begins. Figure 2-9 shows the normal shift personnel complement for each 
reactor. The reactors are staffed and operated around the clock In a 
five-shift rotation; on a given day, three shifts would rotate duty hours, one 
shift would be In training, and one would be on leave status. 

Htiman Performance and Management Systems 

The following paragraphs discuss the procedural modifications being 
implemented before the resumption of production and as part of the continuing 
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Certified Reactor Supen/isor 

In Control Room during next reactor startup 

May be Certified Position 

One Certified Supervisor will be STE-trained 

Assigned to each crew for at least 1 2 weeks after resumption of production 



Figure 2-9. Operating Contractor Reactor Shift Organization 
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improvement process in the areas of human performance and management systems. 
These modifications will provide enhancement of the technical bases for safe 
operation, formality of operations, and accountability of management. Figure 
2-10 shows the human performance and management systems program for reactor 
operation* A number of the specific operating criteria described by the 
Safety Review (WISR) deal with human performance and management systems. 
Detailed scopes of work have been developed for the activities shown in Figure 
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yatln^ Envelope 

The technical bases for safe reactor operation are being enhanced in the areas 
of thermal hydraulics and physics. These enhancements are scheduled for 
completion before the resumption of production. In general, two areas have 
received the most attention from outside experts during the past few years: 

• LOCA power limits 

• Reactivity transients during reactor startup 

The development of a state-of-the-art methodology to calculate LOCA power 
limits based on conservative criteria will be completed, documented, 
independently reviewed, and approved. Analyses will also be completed on 
startup accidents. Limits on operational practices will then be modified to 
incorporate the results of this analysis. 

As an accelerated part of the Technical Specification upgrade program, the 
Operating Contractor will develop new Technical Specifications for 
reactivity-related parameters and leak detection limits. A second group of 
specifications , in recognition of possible pipe cracks , will establish a 
process water leakage limit beyond which the reactor cannot be operated. 

Quality Assurance 

Quality Assurance (QA) is an activity that is being improved, based on anlic 
internal review of the development and implementation status of the program 
within the Operating Contractor divisions. The objective is to implement 
appropriate elements of the Operating Contractor Quality Assurance Plan for 
operations-related activities concurrent with the Reactor Division integration 
of the Operating Contractor Quality Assurance Program into its activities. A 
comprehensive review of the Operating Contractor QA Plan identified 41 QA work 
items for implementation before the resumption of production. These actions 
complement the actions being taken for the longer term (i.e., after the 
resumption of production) implementation of quality assurance as part of the 
Reactor Safety Improvement Program. 

Oper ^tipg Aspects 

Major upgrades are under way to improve substantially the general operational 
practices of personnel working in the reactor facilities. 
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Figure 2-10. Human Performance and Management Systems Programs 
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The following projects are under way and will be completed before the I L-44-10 
resumption of reactor operation: 

• New piping and instrumentation diagrams for critical safety analysis; 
this project provides additional information to operators to assist the 
performance of daily operations and to respond more effectively in the 
unlikely event of off-normal conditions not covered by procedures* 

• The logkeeping practices are being upgraded to commercial industry 
standards, and uniform shift turnover practices are being implemented • 

• Fire protection measures are being improved through the introduction of 
periodic inspections for combustible materials, institution of fire 
watches* and requirements for walkdowns by a certified fire protection 
engineer* 

• Capabilities of the operations staff are being upgraded by instituting 
a fifth operating shift of training and requiring a degreed supervisor 
on each shift. 
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A degreed supervisor with Shift Technical Engineer (STE) training will be on 
each shift, capable of reporting to the Control Room on demand within 10 
minutes at any time the reactor contains heat-generating assemblies or when 
reactivity manipulation is in progress. 

Commercially licensed or Certified Reactor Operators from the power reactor 
industry and the U.S. Navy have been hired as shift advisors; these 
individuals serve as temporary "coaches" to the shift crews on administrative 
practices; they do not provide technical advice on operating the reactor. No 
reactor operations constraints are tied to having a shift advisor in the 
reactor area. A shift advisor will be assigned to each crew for at least 12 
weeks after resumption of production. 

Work Controls 

This element collects all improvements that address control of work in the 
reactor facility. For example, a Shift Manager is responsible for the release 
of ail maintenance work and for authorizing the return of equipment to 
service. Written job plans are required for all maintenance and construction 
work on designated systems. Approximately 300 procedures are being revised 
for performing maintenance on safety-related equipment. Including QA 
holdpoints , requirements on the control of calibration equipment » and return- 
to-service requirements* The safety-related procedures will be completed! L-^4-l0 
before the resumption of production. 

Corrective and Preventive Maintenance 

The following paragraphs discuss scheduled preventive maintenance and 
corrective maintenance activities on safety and safety-related equipment that i TC 
are identified as necessary before the resumption of production; they will be 
completed during the current outage. 
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Selected key valves in the Emergency Cooling, Cooling Water, and Contaminated 
Water Removal Systems will be inspected physically to ensure structural 
TC I integrity. 

In addition to performing the scheduled preventive maintenance activities, a 
program to test safety-related, motor-operated valves (MOVs) has been 
initiated* As part of this valve diagnostics program, selected MOVs in the 

EmerffenCV Coolinc* finnlinff Vlate^r. Pmnt^RR W^ifiar'- i>rtf\ finrtf -ineiTTienl- Hoaf HommrQl 

Systems will be tested on a periodic basis* 

A reactor layup program intended to ensure that plant chemistry and plant 
material conditions are not allowed to degrade during outage periods is being 
implemented. The program has the following major characteristics: 

• Modification of procedural limits to strengthen moderator chemistry 
requirements during shutdown conditions 

• Procedural requirements for moderator sampling frequencies during 
reactor shutdowns 

Plant Lineups and Sta rtup and Periodic Tests 

The above elements verify the operational status of critical plant systems. 
Each system lineup is verified after modif lcation> removal from service, or 
repair. Lineups (i.e*, the proper connection and arrangement of pipes, 
valves, switches, and other components in a system) require verification of 
the status of essential components in each system to ensure that the system is 
ready for use. 

Startup and periodic tests are performed to verify proper operation of 
equipment. Startup tests are required during the startup of a specific system 
to verify the function of the system. Safety systems require testing after 
modification or repair; they are also tested on a periodic basis. These 
periodic tests verify the calibration or setpoint of equipment and ensure that 
it responds as designed. 

A comprehensive startup test program is planned to ensure operability and to 
assess compliance with functional requirements for more than two dozen 
individxial systems and combinations of systems. Several of these tests will 
involve cooling water flow rates above the low partial gravity flow that has 
been typical for several months. Approximately eight phases in the program 
involve cold-flow testing; the durations of these phases will vary from less 
than 1 day to more than a month. Tests of this type are typical to ensure 
correct flow rates, valve closure times, ability to alter flow paths, and full 
TC fu^<^tionality after modifications or repairs. Because these tests would occur 
before operation of the reactor, none of the discharges would be thermal 
discharges (i.e. , the water discharged will have approximately the same 
ambient temperature as river water). 

In extended periods of cold shutdown, most systems would be operated at least 
periodically and tested in accordance with procedural frequency requirements . 
The full complement of operators and plant staff would be required to maintain 
the plant in a "ready-to-operate" status. Periodic testing to demonstrate 



2-44 



system operability, check setpoints, and verify plant configuration or 
alignment would continue. These tests would include cooling water pump flow 
testing and other testing that would result in ambient temperature discharges ^^ 
to the outfalls* Periodic maintenance and routine surveillances would 
continue* Water chemistry requirements for the process water and 
disassembly-basin water would be maintained by running purification systems 
with chemical additions* 

Management and Oversight Involvement 

This element includes a variety of management and oversight activities 
designed to identify and resolve design and operational deficiencies that 

t:vu4.a xiiipacu ctiK saiety or okd reactur Kj]}^i:Qi\.iLOTi* jliij.s ua-Lc^uj-y ui. wunt 

includes scheduled plant inspections by senior reactor operations management! te 
and increased use of Institute of Nuclear Power Operations (INPO) assistance 
visits* Safety issues raised in previous reviews and assessments are being 
processed through a formal issue review to identify immediate actions or 
longer term improvement activities . A formal issue- tracking system is being 
Instituted as part of this review process to ensure the appropriate 
documentation of the disposition of issues before the resxamption of 
operation. Finally, the responsibilities and staffing of the Reactor Safety 
Evaluation Section and the involvement of the Saf e t"*^ Advisor"^ Cornmi ttee - the 
SRS groups responsible for independent oversight of reactor operations, are 
being expanded significantly* 

2*1*2.8,2 DOE Reactor Operations Management 

In June 1989, DOE formed the Savannah River Restart Office at DOE Headquarters 
to provide coordination, independent technical review, and staff support to 
the Assistant Secretary for Defense Programs in directing the safe and timely 
restart of the SRS reactors. Also in June 1989, DOE formed the Savannah River 
Special Projects Office (SRSPO) to provide line manageinent and oversight of 
the resumption of reactor operation (DOE, 1989); the SRSPO reports to the 
Assistant Secretary for Defense Programs* The SRSPO consists of four 
divisions (Technical Support Division, Safety Oversight Division, Reactor 
v/p^-i.aK.-icti5 uivision, anu ixeau^cr ungineej-ung xjivisicny* 

The Technical Support Division is responsible for overall support activities; 
its areas of responsibility include planning, issue resolution, budget, 
reporting, commitment tracking. Reactor Safety Improvement Program, and staff 
support* 

The Safety Oversight Division has responsibility for the reactor overview 
program; its areas of responsibility include appraisals, assessment of reactor 

uoffrades imDlementation. radiation nrotection. aualitv assurance* Dnlicv. and 

environment* 

The Reactor Operations Division is responsible for overseeing the day-to-day 
operation of the SRS production reactors; this includes maintaining full-time 
staff at each reactor to perform oversight of contractor activities (training, 
procedures, maintenance, project management, security, and emBT^^ncy 
planning). The Reactor Engineering Division has responsibility for directing 
the design and analysis of reactor operating and safety systems. 
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DOE is upgrading its onsite technical vigilance and routine surveillance of 
operations. Enhanced management controls before the resumption of production 
will ensure the maintenance and promotion of an aggressive policy of technical 
vigilance. In addition, DOE is implementing an organization that has a 
technically qualified line and safety staff, with resident engineers (Area 
Engineers ) at all reactors . The following paragraphs describe upgrades and 
TE I enhancements that will be accomplished before the resumption of production* 

DOE Organization and Functions 

DOE has developed charters (DOE-SR Directives) for the Divisions that are part 
'YQ of the SRSPO. These charters establish lines of responsibility and describe 
the duties and functions for the four divisions. The charters also describe 
the responsibilities and authorities for Area Engineers. DOE is developing 
procedures to assist these personnel in the performance of their duties, which 
include monitoring the activities performed by SRS contractors. 

DOE Staffing 

TK [doe is assigning experienced personnel to fill the Area Engineer positions to 
provide onsite safety oversight* The long-term goal (after the resumption of 
production) is for each reactor area to have four Area Engineers* 

DOE is issuing procedures emphasizing oversight performance for all SRS 
personnel (i»e., DOE and contractor) as part of its ongoing responsibility to 
ensure safe and reliable operation of SRS nuclear facilities. To ensure that 
TE )all personnel understand the importance of its oversight duties, DOE is 
directing supervisors to emphasize this philosophy to their subordinates. 



for DOE Area Engineers, Technical Staff ^ and Management 




DOE is reviewing the individual position responsibilities for SRSPO personnel 
(e.g., Area Engineers , technical s taf f ) to identify requirements for the 
Training Development Program (TDP). This program is designed to provide the 
necessary methodology to ensure that personnel receive sufficient Initial 
training to establish the qualifications required for reactor startup and 
continuing training to further demonstrate proficiency in specific positions* 
The initial portion of the TDP provides general overview material on 
significant plant systems and operations at SRS. It also provides guidance on 
commercial nuclear industry standards for plant operations and safety 

«^*>M Jl4 4> 4 MAM ItlU^ ^ ^-m. kJ J mtM^ -.J 11 ^ A 4 J J_1 J-Jj-J-4 J J_4 1 J.«t.-_ 
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more detail on specific aspects of plant operations and DOE oversight 
responsibilities. 

TC I A key feature of the program is the maintenance of documentation of the 
current qualification status of each individual » thus providing an audltable 
trail for any independent review* Final determination of qualification status 
is made by the individual 's Division Director. Qualification determinations 
are based on reviews of completed training activities « evaluative measures » 
and the individual's on-the-iob oerformanee. 



DOE has developed a management training program for all SRSPO supervisory 
personnel; objectives of this program are to enhance the DOE ownership role to 
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ensure management awareness of ongoing activities; clearly focus management 's 
perspective on safety oversight; familiarize management with the new 
administrative controls ; improve each manager ' s technical overview 
capabilities through a better understanding of reactor layout, system 
function, and operation; and provide lessons learned from the commercial 
nuclear iiidustry experience. 
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Procedures for DOE Onaite Surveillances and Audits 



DOE is implementing a reporting process for the prompt disposition of 
surveillance findings, DOE has developed the surveillance procedure, which 
covers the reporting requirements and tracking of surveillance^related 

'"~ reports 
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DOE is implementing a policy for unannounced inspections by management that 
cover all reactor operating shifts on a rotating basis , starting with 
resumption of production. The purpose of the inspections is to observe and I 
monitor activities to ensure proper implementation of DOE policies and 
directives . 
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DOE is generating a procedure for reactor operation coverage, including duties 
and assignments, for special reactor evolutions (e.g., resumption of 
production). This procedure calls for 24-hour, all-shift coverage by DOE Area 
Engineers and the additional onsite presence of DOE management. 
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DOE has developed a program for the management of safety issues. The Restart 
Issue Management Program (RIMF) process has identified many upgrades and 
modifications. (See Section 2.1.3.2.1.) The RIMF Identifies Issues that must 
be addressed before the resiimption of production. Items that can be addressed 
after the resumption of production are put into the Operating Contractor 
RSIP. RSIP will identify, set priorities for, and manage a comprehensive set 
of activities to be performed in Fiscal Years 1991, 1992, and 1993 designed to 
upgrade or confirm the safety of reactor operation. 
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Before resuming production, DOE will complete the development of procedures I 

each reactor facility. In addition, a formal reporting procedure covers the 
notification of DOE management for off-normal occurrences » A separate 
directive will be formulated to ensure that the appropriate level of DOE 
management is responsible for authorizing reactor startup following an event 
that causes reactor shutdown. 
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A formal agreement between DOE and the Operating Contractor (Standing 
Instruction 317) already docxjunents off-normal notification requirements. 
These requirements direct the Operating Contractor to notify the duty officer 
promptly after the identification of off ^normal occurrences. 
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DOE Approval of New or Revised Technical Specifications 

DOE has implemented a program that requires its approval of revised technical 
IE j Specifications and other documents related to the limits of safe operation. 

As part of this program, DOE is reviewing and will approve technical 
TC [specifications for control rod position and reactivity control, 

2.1.2*8.3 Operating Practices 

Upgrading the training program and procedures is a major part of the SRS 
reactor operation program* The following paragraphs discuss new procedures 
and training that will be implemented before the resumption of production. 
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Training 

The training program is designed to ensure that operators have the skills and 
knowledge necessary to operate the SRS reactors safely when production 
resumes. The enhanced performance-based initial and continuing training 
programs will improve the skills and knowledge of the operating crews to a 
level comparable to that of personnel working for licensed nuclear utilities* 
A f ive--shif t rotation for reactor operations personnel has been instituted to 
provide time for these training programs. 

L-4^-33 I The Central Control Room Supervisor and Operator training cycles for the 

reactors are focused on upgrading professionalism, technical knowledge, 
teamwork, and fundamentals, along with specific training on plant and 

TE ] procedure changes. Additional training has been developed to address changes 
resulting from items identified by the K-Reactor Restart Strategy Criteria 
(DOE, 1988a), and to address the recommendations and modifications identified 

XE I by the WISE* 

Training for maintenance personnel addresses work practices , procedure 
compliance > professionalism, and technical knowledge appropriate for items 
associated with the K-Reactor Restart Strategy Criteria (DOE, 1988a). 
Maintenance personnel will receive additional training based on items 
identified through the WISR. Other support and technical personnel will 
receive the following training: 

• Training on changes in work practices and formality of operation for 
first- and second-line supervision 

• Training for component handling operators 

• Shift technical engineer training for degreed reactor supervisors 
Procedure^ 

The Operating Contractor has identified a large number of procedures that 
might require improvements due to the K-Reactor Restart Strategy Criteria and 
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the WISR items. For resumption of production, safety-related procedures will 
be established in the following major areas: 

Administrative Procedures 

General Plant Procedures for Startup, Shutdown, Power Operations, 
Process Monitoringj and Fuel/Target Handling 

System Operating Procedures 



Abnormal J Off-Normal, or Alarm Condition Procedures 

Maintenance Procedures 

Radiation Control Procedures 

Chemical and Radiochemical Control Procedures 

Emergency Operating Procedures 

Emergency Plan Implementing Procedures 

Modification Procedures 

Reactivity Manual 

Calibration, Surveillance Test and Inspection Procedures, including 
Control of Measuring and Test Equipment 

Training Assessment 

To determine the skills and knowledge of the operating crews, the Operating 
Contractor will conduct extensive evaluations and assessments before resuming 
production. Written examinations, formal simulator evaluations, and an oral 
and field evaluation will occur* The Operating Contractor will perform a 
management assessment to determine if the crews are properly qualified to 
operate the reactors » Figure 2-11 shows the training program evaluation 
process. 

2.1,3 RESPONSES TO EXTERNAL OVERSIGHT 

Since the beginning of SRS operations, changes have been made to the 
production reactors and to operating practices as part of an ongoing safety 
and environmental improvement program. Improvements have also been made in 
response to internal and external oversight programs* The following sections 
describe improvements proposed in response to concerns raised by the National 
Academy of Sciences and the National Academy of Engineering (NAS/NAE, 1987) 
and the Advisory Committee on Nuclear Facility Safety (ACNFS, I988a,b). 
Section 2*1.2 describes modifications that are part of the ongoing safety 
improvement program or are in response to internal oversight activities. The 
Defense Nuclear Facilities Safety Board (DNFSB), which was created by 1 
September 1988 with members appointed by the President, provides independent 
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Figure 2-1 1. Training Evaluation Process 
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external oversight of the DOE weapons complexj including SRS- Section 2*1,3.3 
describes the functions of the DNFSB and summarizes its areas of focus to date. 

2.1.3.1 National Academy of Sciences/National Academ y o f Eng ingerinR Concern ^ 

Shortly after the accident at the Chernobyl Nuclear Station in April 1986, 
then^Secretary of Energy Herrington requested the NAS and the NAE to provide 
DOE with an independent assessment of safety and technical issues at the DOE 
reactors. The National Research Council established a review committee, and 
the requested effort began in August 1986, NAS published the results of its 
initial assessment of the four DOE production reactors (K-, L-, and P-Reactors 
at SRS and N-Reactor at Hanford) in October 1987 (NAS/NAE, 1987), That report 
contained a number of observations, conclusions, and recommendations on safety 
for these reactors and on the DOE process for managing and implementing 
reactor safety. Shortly after receiving the report. Secretary Herrington 
announced a number of actions to respond to its reconunendations, including the 
development of an action plan to resolve each of the report ' s technical 

J-*,* T\rw ul4«u«^ i-U^4- *^1 -»*i An Maw 1 QR51 (TiCiV . 1 QRRh '^ . 

The NAS/NAE report grouped its concerns into three major categories: Safety 
Framework, Technical Issues, and Management Structure. The following sections 
describe modifications that DOE has proposed in response to recommendations in 
each category* 

2*1,3.1.1 Safety Framework 

The NAS/NAE report contains four safety framework concerns that are applicable 
to SRS production reactors; 

• Safety Objective 

• Department Orders 

• Verification of Compliance 

• Technological Vigilance 

The following paragraphs briefly discuss NAS/NAE recommendations and the DOE 
responses . 

Safety Obiective 

The NAS/NAE recommended that DOE clarify its safety objective for reactor 
operation so the Department could achieve and maintain the desired level of 

safety. 

Independent of resumption of production, DOE is developing a department 
statement for the identification and application of safety objectives that 
will draw on available information from the NRG, the International Atomic 
Energy Agency, and other applicable sources. Section if ,1.3* 1.5 compares draft 
safety goals from the proposed policy statement with severe accident risks for 
the production risks. Based on the safety policy statement, DOE will conduct 
a 2-year trial use of the proposed safety objective. At the conclusion of 
these actions, DOE will issue revised and final safety objectives in DOE 
Orders* 
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Department Orders 

The NAS/NAE concluded that DOE needs to revise its Orders to specify clear 
requirements and deadlines for implementation. 



DOE is implementing a revised centralized system for the review and issuance 
of its Orders that deal directly with reactor safety. Before resuming 
production, DOE will complete development of criteria to ensure that Orders 
are consistent with the recognized attributes of clarity, prescriptiveneas, 
uniformity, technical soundness, and timeliness* The process includes 
external standards review, technical peer review, and Advisory Committee 
review. 

Verification of C ompliance 

The NAS/NAE recommended that verification of compliance with DOE Orders be 
based on comprehensive » vigorous, and frequent inspections of contractor 
performance* 

DOE Is broadening the scope of Technical Safety Appraisal (TSA) coverage to 
consider other aspects of facility operation that are necessary for an 
assessment of safety performance. DOE is developing procedures to categorize 
appraisal findings and recommendations so it can provide guidance to the 
Operating Contractor and the Operations Office for establishing priorities for 
corrective actions • To ensure the qualifications of the appraisers 
themselves, DOE is establishing a formal training program as a prerequisite 
I for participation on TSAg* DOE will complete these activities before resumln* 
production* 




ical Vigilance 



The NAS/NAE recommended that DOE achieve an Indepth understanding of technical 
issues related to the safety of its reactors, using methodology that is, at a 
minimtun, comparable to that found in the commercial nuclear Indus try • 

DOE has initiated an integrated program of nuclear Industry cooperation to be 
^g facilitated through a recently signed cooperative agreement with the Institute 
of Nuclear Power Operations (INPO), outside expert reviews, internal 
contractor assistance, and inforinatlon exchange. The purpose of the program 
is to ensure that both DOE personnel and operating contractors make full use 
of both (1) the methods and techniques available for monitoring commercial 
power reactors, and (2) the results of safety research performed at national 
laboratories. 

r 

DOE has established a program for the management of safety issues. The 

TE (program establishes DOE responsibilities ror the Operating Contractor RSIP. 

The RSIP identifies, sets priorities for, and manages a comprehensive set of 

IE jactivities designed to upgrade or confirm the safety of reactor operation at 
SRG. 

DOE has initiated a program on the application of probabilistic risk 
assessment (PRA) techniques in the performance of safety analyses for its 
production reactors. 
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2,1,3.1*2 Technical Issues 

The NAS/NAE report contains 11 technical issues that are applicable to the SRS 
production reactors: 

Acute Aging Phenomena 

Maintenance and Plant Modernization 

Power Operating Liinits 

Probabilistic Risk Assessment 

Severe Accident Evaluation (two concerns) 

Confinement Systems 

Hydrogen Generation and Mitigation 

Cermet Fuel 

Human Performance 

Liquid Effluents 

Emergency Planning 



The 
and 



ollowing paragraphs briefly discuss concerns raised by the NAS/NAE issues 
he DOE responses* 



Acute hjine Fhenomena 

The NAS/NAE concern is that aging phenomena can limit useful reactor life to 
less time than that required to authorize* fund» design, and build new 
facilities to produce special nuclear materials. DOE has a number of 
activities in progress to address aging , as described in Section 2.1.2.3.2. 
Results of these activities have not Identified any life-limiting meehanisms 
for the three SRS reactors • Although continued aging might reduce their 
availability, continued operation of K-, L-, and P-Reactors will ensure the 
capability to produce nuclear materials as necessary, at least tintil 
replacement production capability has been demonstrated. 



Maintenanc e and Plant Modernization 



IC 



DOE agrees with the NAS/NAE that Increased attention to preventive maintenance 
r*2gnr) ^no- - "rocedurss , and training la required - An enhanced maintenance 
Training Program is being implemented; it will be completed before the I L-44-io 
resumption of production. The program includes initial continuing, and 
specialty training that is based on job performance, and that recognizes the 
problems inherent in the operation of aging facilities. Safety-related 
maintenance requirements are being implemented as a prerequisite to the 
resumption of production. Section 2.1.2 discusses upgrades in the area of I TC 
maintenance in more detail. 

P Qwer Operating Limits 

DOE agrees with the NAS/NAE that, before resuming operation at power at thelic 
SRS, there must be a thorough understanding of the behavior of the reactors In 
a loss-of -cooling accident, based on rigorous external review. To achieve 
this level of understanding, DOE has enlisted the expertise of the Los Alamos 
National Laboratory and the Idaho National Engineering Laboratory to assist in 

technical reviews. 
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Power limits will be established based on the results of thermal-hydraulic 
analysis using new experimental data, A fourth Emergency Cooling System 



1 lYi^gQ^iQrt T^flth will be completed before the resumption of production in each 
of the three reactors during the current outage to enhance reactor safety for 
current design-basis LOCA conditions. 
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Probabilistic Risk Assessment 

A PRA is a systematic > structured approach to identifying and evaluating the 
ways in which failures in components » systems > and human performance can 
propagate; estimating the likelihood of alternative failure sequences that 
lead to significant consequences; and calculating the consequences associated 
with a defined accident sequence and probability* The results are useful not 
only for providing an estimate of the range of potential consequences and 
their associated likelihood, but also for indicating those components, 
systems* and human performance areas that offer the greatest opportunity for 
improvements in reliability and safety. PRAs have been applied in space 
system reliability evaluations and nuclear reactor safety assessments, among 
other applications. 



Bo th DOE and 






TC 



TC 



C-04-12 
L-44-16 



L-75-03 
C-04-16 



the Operating Contractor are committed to the use of PRA 
The PPJ^ for the SP-S production reactors will evaluate both 
internal and external initiating events. At present, a full-scope PRA is 
being performed for K-Reactor; the analyses are broad enough to include L- and 
P-Reactors . The PRA is part of the continuing safety improvement process * 
The Level-1 PRA was completed in June 1990; the completion of Levels 2 and 3 
is not scheduled before the restmiption of production . {Section 4.1*3.1.5 
describes PRA levels and methodology.) 

During the performance of the full-scope PRA, components and systems personnel 
in the Operating Contractor Reactor Engineering Department review the 
documents published by the PRA groups for accuracy and application to reactor 
design and operation. These applications include both hardware improvements 
and procedural changes* 

Independent review of the SRS PRA takes place on a number of levels by several 
groups* Westinghouse established the Senior Review Panel in 1985- This 
panel, which consists of nationally recognized experts in PRA, provides 
independent review on a continuing basis * The DOE Independent Review Panel , 
which consists of PRA practitioners > provides a detailed review, also on a 
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recognized PRA experts, who performed a one-time review of the Level-1 PRA and 
determined if it was adequate to support the startup effort. The Advisory 
Committee on Nuclear Facility Safety (ACNFS) and the DNFSB provide oversight 
reviews for the Secretary of Energy and Congress, respectively. 

The point estimates of core damage frequencies (CDPs) from the Pinal Level-l 
PRA are 2. 1 x 10 per reactor-year for internal events and 2.2 x 10" per 
reactor-year for external events, for a total CDF of 4.3 x 10" per 
reactor-year . On the other hand , the Reaqtor Operation Safety Informant ion 
Document (SID; WSRC, 1990) shows a CDF point estimate from internal events of 



1.2 X 10 



-4 



per reactor-year » a CDF point estimate of 6.8 x 10 



-5 



per 
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reactor-year from external events, and a total of about 2*0 x 10 
reactor-year (Sharp, 1990) • 



-4 



per 



The CDF point estimates released in the SID are different from the CDFs in the 
Final Level-1 PRA, The Level-1 PRA Is based on the K-Reactor configuration of 
June 1987, for which the only upgrades were the fourth ECS line and the 
seismic design based on the P-Reactor configuration of June 1988* The SID 
numbers are lower because the SID is based on the planned reactor 
configuration when production resutmes (WSRC, 1990). 

Severe Accident Evali^ation 
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program to implement the recommendations. DOE has placed substantial emphasis 
on developing a Severe Accident Assessment Program (SAAP) at SRS that 
complements ongoing PRA activity and that will provide an improved technical 
basis for future design and operational changes. SRS personnel are developing 
two levels of severe accident computational models, which will provide 
state-of-the-art computational tools for all significant severe accident 
phenomena, including those areas judged to be significant by the NAS/NAE 
committee (radionuclide release, fuel damage progression, etc.)* 

An experimental program is under way, but is not planned for completion before 
the resumption of production; its purpose is to develop more information about 
elements of severe accident behavior that are specific to the SRS reactors. 
Small-scale steam explosion experiments were performed at Sandia National 
Laboratories (SNL) in Albuquerque* New Mexico * using SRS uranitmi-alumlnum 
alloy. Initial SRS-specific metal-^water experiments have been performed at 
Rice University. SNL is in the process of conducting SRS-specific 
core-concrete reaction experiments. 

Human factors play an important role in the progression of severe accidents. 
One of the explicitly defined outputs of the SAAP is the development of 
accident management procedures to aid the operators in making decisions on 
possible courses of action. The SAAP is part of the continuing safety 
improvement process; it is not scheduled for completion before the resumption 
of production. In addition, Abnormal Condition Control (ACC) procedures will 
be revised to reflect operator actions necessary to respond to severe accident 
scenarios. 



Efforts are under way to reevaliiate and better determine the conditions that 
the confinement system might experience during postulated severe accidents, 
including the ability of these systems to respond as expected. The severe 
accident conditions being evaluated include filter aerosol loadings, pressure 
pulses, and source-term data. 

As part of the SAAP work on the SRS, researchers have developed quantitative 
release data for specific fission products from irradiated fuel samples melted 
under simulated accident conditions. As further information is developed in 
the SAAP, the impact of severe accidents on the confinement system will be 
evaluated, and improvements will be made, if appropriate* 
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Hydrogen Generation and Mitigation 

Previous analyses of the SRS reactors have indicated that hydrogen generation 
rates would not be high enough to produce explosive mixtures in the event of 
core melting* To confirm this conclusion, an improved mechanistic model being 
developed under the SAAP will utilize experimentally determined hydrogen 
evolution information specific to the SRS reactors. Using results from the 
PRA, researchers will analyze confinement system modifications to balance the 
tradeoff between radionuclide retention and hydrogen buildup to reduce risk. 
This model is not scheduled for completion before the resumption of production. 

Cermet Fuel 

The present form of fuel used in the SRS reactors is an alloy of uranium and 
alxjminum. Since the early 1970s, studies and analyses have been performed at 
SRS to introduce another form* known as "cermet" (ceramic-metallic) fuel, 
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content in fuel. Associated with this advantage of increased uranium content, 
the volume of high-level radioactive waste is reduced due to a decrease in the 
amount of altuninum used. In addition, the ceramic uranium oxide is able to 
sustain higher temperatures than metallic uranium-aluminum fuel and is, 
consequently, better at fission product retention. 

Recent programmatic considerations make the future of the Cermet Fuel Testing 
program at SRS uncertain due to budget constraints and growing interest in 
microsphere fuel technology, in which the fissionable material, in the form of 
minute coated spheres, is dispersed in a moderating matrix. If the program 
continues, SRS personnel will perform studies and sample irradiation to 
qualify further the uranium oxide fuel and to address the NAS/NAE concern on 
exothermic uranium oxide-aluminum reactor tests. 

Human P erformance 

DOE and its contractors are implementing programs at SRS to address NAS/NAE 
concerns related to operating and emergency procedure training, as described 
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to permit more time for reactor operator training and the provision of a 
degreed supervisor on each shift to increase the availability of engineering 
expertise* The Abnormal Condition Control Procedures are being converted to 
flowcharts (similar to those used by some utilities) to train reactor 
personnel in the use of these procedures on the reactor simulator, SRS 
personnel are also working to develop symptom-based procedures for application 
I to the Site, The fifth operating shift and the flowcharts will be in place 
before the resumption of production. The sjrmptom-based procedures are part of 
the continuing safety improvement process; they are not scheduled for 
completion before the resumption of production. In addition, DOE is pursuing 
the expanded use of the simulator and modification of emergency procedures 
based on simulator experience* There is an improvement in the methods used 
for on-the-job training, utilizing a structured training support system 
suggested by INPO. 
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DOE concurs with NAS/NAE reconmiendations on modifications to the SRS incident 
reporting procedures • DOE is implementing modifications to these procedures 
that respond to these recommendations by requiring a more thorough analysis of 
the cause (s) of reactor events ♦ a broader review of the implications of 
events, and providing direction for corrective actions that will improve human! l-44-51 
performance (see Section 2.1.2.7.3). DOE is also initiating root cause trend 
analyses on unusual occurrence report findings. 

DOE agrees with the NAS/NAE recommendation on software review. As part of its 
continuing safety improvement process, DOE is developing and implementing 
formally documented and rigorous quality assurance programs, using appropriate 
national standards; they are not scheduled for completion before the 
resumption of production, DOE has also initiated the development of 
derivative documents for implementation at SRS. An assessment of computer 
software fault tolerance is performed for new systems before they 
installed. 



Liquid Effluents 

SRS is designing and installing liners in the emergency retention basins in 
the reactor areas* The liners will be high-density polyethylene with 
underliners of bentonlte clay or polyethylene. The phased project plans call 
for a polyethylene cover. This upgrade will be completed before the 
resumption of production. 
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Emergency Planning 




Nuclear Regulatory Commission Comparability/Equivalence in Regulations with DOE 

During the public scoping period for this EIS (March 21 to May 8, 1989), DOE 
received 21 comments related to the public concern about the comparability or 
equivalence of NRC regulations and guidelines with DOE Orders or guidelines. 
While DOE is not required by law to adhere to NRC standards or regulations. It 
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physical differences between commercial power reactors and the DOE nuclear 
material production reactors. 
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The DOE approach and guidance for implementing NRC standards and related 
Industry standards are contained in DOE Orders. The Orders that apply to the 
SRS production reactors are (1 ) Order 5480 . 4 , "Environmental Protection , 
Safety and Health Protection Standards,'* and (2) Order 5A80.6, "Safety of 
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DOE-Owned Reactors.'* Other Orders provide more detailed guidance regarding 
use of NRC standards in specific technical are^s. 



Among others, DOE has implemented » or adapted with modifications, the 
following NRC programs: 

Probabilistic risk assessments 

ANSI/ASME - NQA-1 Quality Assurance requirements 

Seismic criteria 

Radiation protection guidelines 

Transuranic waste management - offsite transport 

Reactor safety objectives 

Offsite radiological dose calculation models: LADTAP, 

MAXIGASP 



CASPAR, XOQDOQ 
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DOE and its Operating Contractor began an Integrated Safety Evaluation Program 
(ISEP) based on the NRC Systematic Evaluation Program (SEP). The SEP process 
provided technical assessments of the proper extant and approach for 
backfitting modem regulations and standards to older NRC-licensed nuclear 
plants. The SEP assessments were conducted over a period of years, during 
which the plants continued operating. The "corrective actions" called for by 
the SEPs are still being implemented in the licensed plants. Similarly, the 
ISEP assessment began during SRS reactor operation in 1987. The ISEP process 
was interrupted by the Issue Management program, which is being conducted 
during the current outage. Many of the corrective actions that eventually 
would be taken as a result of ISEP are being taken on an accelerated basis in 
the Issue Management program- ISEP topics will be addressed in the RSIP after 
the resumption of production. On completion of the effort associated with the 
ISEP topics, the SRS reactors will be at a demonstrable level of safety on a 
par with that of licensed nuclear plants — through a similar process and in 
the same relative timeframe as commercial, NRC-licensed plants. 

DOE anticipates that designs of proposed new reactors would incorporate 
additional NRC licensing standards related to plant siting, reactor 
containment, management structure, and other related areas as a result of 
Congressional action that included these standards in authorizing legislation. 

2.1.3.1.3 Management Structure 

The NAS/NAE report contains three management structure concerns that 
applicable to the SRS production reactors: 

• DOE Relationship with its Operating Contractor 

• Management Structure 

• External Oversight 



DOE plans to complete these activities 
following paragraphs briefly discuss how 
concerns* 



before resuming production. The 
DOE is addressing each of these 



DOE Relationship with its Operating Contractor 

DOE has established a Savannah River Special Projects Office (see Section 
2.1.2.8.2) to direct the Operating Contractor's efforts on all matters related 
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directly to 

scheduling 

Significant 

activities 



the managerial) technical* operational (including training) , and 
aspects of K-, L-, and P-Reactor operation (DOE, 1989a). 
aspects of the Operating Contractor's test and operational 
ire being covered by DOE Area Engineers and supporting SRSPO 
staff* A new DOE team, composed of persons with commercial, U.S* Navy, and 
DOE reactor experience, will perform day*by-day monitoring of Operating 
Contractor performance at the three reactors* 



Structure 




The Secretary of Energy is constructing a new system for reactor safety 
similar to those that have been proven to be effective in both the U.S* Navy 
and the commercial induatry since Three Mile Island (watkina* 1939/« As part 



of the new system, the Secretary created the 
accountability and responsibility for reactor safety 
The SRSPO reports directly to the Assistant Secretary 
Interacts with the Manager of the Savannah River 



SRSFO to assign clear 

to DOE line management. 

for Defense Programs and 

Operations Office , the 



President of the Westinghouse Savannah River Company, and their staff s. 

The incident reporting system, which in the past was limited in scope and 
sporadic, is being firmly established between DOE Headquarters and the Field 
Offices* To ensure that there are sufficient line personnel with expertise in 
reactor safety at Headquarters, DOE is adding a significant number of 
personnel with reactor experience (i.e., 20 to 30 Individuals). This will 
ensure that technical safety reviews are performed by the line organization, 
rather than by contractors* The additional personnel and enhancements to the 
Incident reporting system will be in place before the resumption of production. 
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Three recent actions are relevant to this finding. First, DOE has established 
the Advisory Committee on Nuclear Facility Safety (ACNFS), which is chaired at 
present by former NRC Chairman John Aheame* The committee, which consists of 
13 experts in disciplines related to nuclear safety, has provided guidance and 
independent assessment of nuclear safety aspects of DOE facilities. 

Second, the DNFSB, which is patterned after the Civil Aeronautics Board, was 
established by Congress in September 1988 (P.L. 100-456). The DNFSB consists 
of five members appointed by the President and confirmed by the Senate. The 
DNFSB is authorized to hire as many as 100 people as full-time staff. 
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Third, a "Tiger Team" Assessment was conducted at the SRS from January 29 to 
March 23, 1990. The purpose of the assessment was to provide the Secretary of 
Energy with a report on the status of Environment, Safety and Health Programs 
at SRS. While the environmental subteam did not deal directly with the 
reactors, it Identified no environmental conditions at SRS that represent an 
undue risk to public health and the environment from the active operations 
reviewed. The management of the environmental program is still faced with 
compliance deficiencies and environmental contamination issues (e.g. , M-Area 
groundwater contamination, radiological contamination in the Savannah River 
Swamp and Creek Plantation Swamp, radioactive and mixed waste tanks, the 
inactive waste disposal sites, and facility decommissioning and 
decontamination) that will be a part of the long-term environmental management 
efforts (DOE, 1990). 
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2.1.3.2 ACNFS Concerns 

In response to NAS/NAE concerns, then-Secretary of Energy Herrington formed 
the independent ACNFS to advise him on safety matters at defense production 
facilities. The ACNFS has met periodically at the SRS since June 1988. 
Committee members have met with representatives of DOE and the Operating 
Contractor and received briefings on priority issues and on plans to address 
safety questions concerning SRS facilities. On April 30, 1990, the Chairman 
xc of the ACNFS advised Secretary Watkins that oversight of reactor restart 
activities at SRS was being transferred to the DNFSB. Remaining issues and 
unresolved questions, along with all backup material, were transferred to the 
DNFSB in May 1990* 

2.1.3.2.1 Technical Issues 

XE I Three ACNFS letters (ACNFS, 1988a, b, 1990) to the Secretary of Energy contain 
concerns associated with technical issues; 

Maintenance and Upgrades 
Site Boundary Definition 
Safety Philosophy 
Operating Power Level 
Reactivity Control System 

Seismic 

Ultrasonic Testing 
Configuration Verification 
Probabilistic Risk Assessment 

The following paragraphs briefly discuss each of these concerns and the 
modifications proposed in response. 



Maintenance and U 



The ACNFS concluded (ACNFS, 1988a) that inadequate attention is given to 
reactor system maintenance and upgrades. This issue is discussed in Section 
2.1.3.1*2. 

Site Bo\indarv Definition 

The ACNFS believes that the application of NRC site-boundary criteria, which 
were developed for commercial plants, is "inappropriate for the SRS site'' 
(ACNFS, 1988a). A commercial plant has only the immediate plant staff within 
its boundaries, whereas the SRS, with an area significantly larger than a 
TG I commercial site, has more than 18,000 workers within its boundaries. 

DOE is evaluating the applicability of these criteria to the SRS* Section 
4.1.3 discusses the Impact (i.e., dose and consequences ) of potential 
accidents from reactor operation on the SRS workforce. 

Safetv P hilosophy 

The ACNFS expressed the concern that the K-Reactor Restart Strategy (DOE, 
1988a) attempts to bring the reactors to an acceptable safety level without 
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defining that level. The ACNFS recommends that a reasonable objective for the 
safety level on the SRS is "comparable to commercial standards*" The ACNFS 
also recommends that decisions on nuclear safety be made by knowledgeable 
persons who have experience with both commercial and DOE reactors (ACNFS » 
1988b). 

After the development of the Restart Strategy, the SRS implemented the Restart 
Issue Management Program. The purpose of the RIMP is to evaluate and resolve 
potential nuclear safety issues before the resumption of production. The 
issues include those from the K-Reactor Restart Strategy (DOE, 1988a), as well 
as issues identified by peer review groups (e.g,, ACNFS). Sources of emerging 
issues include audits and assessments , special projects , operational 
occurrences and normal work initiators, and line management concerns and 
observations* 

The RIMP Issue Management Committee reviews each issue with regard to the 
following criteria: 

• The issue might prevent reactor shutdown, maintenance of required 
shutdown margin, long-term cooling, or essential monitoring. 



The issue might require 
prevent or mitigate the 
safety analyses. 



operator action in less than 10 minutes to 
consequences of events described in the SRS 



« The issue might cause operation outside the Technical Specifications* 

• The issue might result in a reduction in the margin of safety, as 
described in the SRS safety analyses. 
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The issue might result in 
regulatory environmental 
operations. 



insufficient ability to operate within the 
release limits resulting from reactor 



This review will be completed before the resumption of production 
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before the restamption of production, unless the Issue Management Committee 
concludes that there is not a significant increase in risk to public health 
and safety. The Committee can make additional allowances to avoid 



disproportionate impacts by considering 

practicality of retroactive application, and 

considerations, the Committee can conclude 

for resumption of production, but that it 

basis after the resumption of production. 

reach a consensus that an issue can be resolved after the resumption of 

production, it will recommend resolution before the resumption of production. 



the age of the facility, the 
the time at risk. Based on these 
that resolution is not essential 
must be completed on a priority I 
However, if the Committee cannot 
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rating Power Level 



The ACNFS expressed its concern that the present analytic methods of 
determining reactor power limits are supported by experiments of questionable 
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value; this would result in power limits that are only a fraction of the 
nominal power rating (ACNFS, 1988b)* Section 2,1*3,1*2 discusses this issue* 

The Operating Contractor has established a program to demonstrate a power 
level that minimises the potential for fuel damage following a design-basis 
LOCA* To date, experiments have involved flow tests in single fuel assemblies 
and a recent full-scale flow test at L^Reactor* DOE agrees with an earlier 
NAS/NAE recommendation (Section 2.1*3.1*2) that there must be a thorough 
understanding of accident behavior before achieving reactor operation at 
power. As a result, DOE will scrutinize the Operating Contractor's power 
ascension program and related experiments before authorizing the initial power 
level and any subsequent increase. In addition, DOE is establishing a Power 
Limits Peer Review Panel of recognized experts in thermal hydraulics to 
perform an independent review of the Operating Contractor recommendations; the 
panel plans to complete its review before the resumption of production. 

Reactivity Control System 

The ACNFS expressed its concern about the reliability of the reactivity 
control system at the K-, L-, and P-Reactors (ACNFS, 1988b)* 

The existing rod positioning instruments (T-Amplifiers) are being replaced by 

I new solid-state components . DOE will complete this item before restjining 

production. After the resumption of production, new monitoring thimbles will 

be installed in each reactor to provide better monitoring of core axial power 

land bulk moderator temperature. 

Seismic 

The ACNFS indicated its concern that the seismic resistance issue in the 
K-Reactor Restart Strategy is narrowly focused and does not indicate what must 
be accomplished before startup. 'The ACNFS recommend [ed] that the ECS and the 
confinement system be seismically upgraded prior to restart" (ACNFS, 1988b). 

The Operating Contractor has developed a schedule for completing certain 
activities before the resumption of production (WSRC, 1989a). Upgrades 

Upgrading the seismic resistance of the stack buildings. In addition, the 
Operating Contractor has ongoing programs to evaluate piping qualifications , 
which are not planned for completion before the resumption of production. 
Section 2.1.2 discusses these and other seismic upgrades in more detail* 
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Ultraso nic Testing 

The ACNFS expressed its concern over the omission from the K-Reactor restart 
[strategy of thorough ultrasonic testing and visual inspection of the piping 

and reactor vessels for cracks (ACNFS, 1988b). The Operating Contractor 

performs UT and visual inspections, which is an ongoing program. The 

Operating Contractor has also reviewed potential degradation mechanisms for 
the reactor. (See Section 2,1.2*3*2.) 






Confi g uration Verification 

The ACNFS is concerned that 
configuration of plant systems, 
too small (ACNFS, 1988b)- 



system drawings do not reflect the actual 
and that the sample number proposed by DOE is 



25 



DOE agrees with the ACNFS and has initiated a program in which all 
safety-related systems will undergo a configuration verification inspection; 
associated drawings will be updated and controlled* The increase in sample 
number was based largely on the number of discrepancies revealed during the 
initial inspections* 

Before the resumption of production, 13 major safety-related systems will 
undergo a detailed inspection to determine their actual configurations; 
as-built drawings associated with those systems will be updated and 
controlled* Operational flow drawings will be developed and controlled for 

|-Vi(a ^amain-incr 1 9 cvc^omc . Wh 1 1 <a nnt flS Hf>t:A-i 1 f>rl aft the 13 aS-bullt drawlnCS < 

these 12 operational drawings will be verified by field inspections; they will 
contain sufficient information for equipment lockouts, system lineups, and 
training* 

After the resumption of production, plans call for all plant systems to 
undergo detailed inspections, with updated and controlled as-built drawings* 

Probabilistic Risk Assessment 

The ACNFS Subcommittee on PRA and Severe Accidents concluded that the overall 
quality of the ongoing PRA effort at SRS appears to be high and that the SRS 
has the skills needed to perform such assessments* As a consequence of the 
review of the Draft Level-1 PRA, the ACNFS made three recommendations: 

• The PRA consider the probability of ECS failure given the additional 
uncertainty that assembly flow instability might lead to core damage. 

• The PRA include more detailed analysis of the Manual Incident Action 
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That SRS evaluate seismic risk using hazard curves 
the Electric Power Research Institute (EPRI) and the 
National Laboratory (LLNL) • 



developed by both 
Lawrence Livermore 
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The Draft Level-1 PRA assutmes that flow instability does not occur* The Power ( 
Limits Program is studying flow instability and will define maximijum operating 
power levels with a high degree of certainty that flow instability will not 
occur (see Section 2,1.2*7)* 

At present, MIA system unavailability is estimated with operator failure to 
actuate the system being an important contributor to system failure for 
certain hypothetical accidents. In all likelihood, detailed modeling will not 
materially change the failure probability of the system* However, a more 
detailed system analysis is planned, primarily to determine if system upgrades 
would be beneficial* 
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The seismic PRA analysis uses hazard curves that are generated using the EPRI 
methodology. This methodology has been accepted as a basis for seismic risk 
assessment for many commercial nuclear powerplants. However, an alternative 
methodology developed by LLNL produces hazard curves that, for many 
geographical areas, show higher frequencies of damaging earthquakes than the 
results obtained with the EPRI methodology. At present, there is no consensus 
on a preferred methodology, although NRC has had this issue under 
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authors of NUREG 1150* "Severe 



Accident Risks: An Assessment for Five U*S* Nuclear Power Plants," used both 
seismic hazard curves to calculate the seismic risk for the Surry and Peach 
Bottom nuclear generating plants. For these plants, the calculated mean 
annual seismic risk, using the LLNL methodology, increased by a factor of 5 
and 25, respectively, when compared to that calculated using the EPRI 
methodology. Median values increased by a factor of 2 and 6, respectively, 
and there was considerable overlap of the distributions of risk* The major 
contributors to risk were not changed by the use of either methodology. The 
same findings could be true for SRS reactors, although no confirming 
calculations exist* Further studies on differences between the EPRI and LLNL 
methodologies appropriate for application to SRS are underway. The PRA will 
include seismic risk results generated from both sets of curves. DOE will 
take appropriate action on this issue based on the generic NRC resolution* 

2.1*3* 2, Z Administrative Issues 

TC I Two of the ACNFS letters to the Secretary of Energy (ACNFS, 1988a, b) contain 
four concerns regarding administrative issues: 



• Change of Contractor 

• Management 

• Control Room and Operating Philosophy 

• Quality Assurance 

The following paragraphs briefly discuss these concerns and the modifications 
proposed in response. 



Change of Contractor 

The ACNFS was concerned 
number of safety-related 
(ACNFS, 1988a). 



about the change of Operating Contractor and the 
problems the new contractor would have to address 



The Operating Contractor conducted an 
reactors and recommended additional 
accomplished (WSRC, 1989b). Section 2.1.2 



independent 

safety-related 
describes these 



ety review 

activities 

activities* 



of the 
to be 






The ACNFS concluded that management directions should be transmitted along a 
single, clearly identified line (ACNFS, 1988b). 



As discussed in Section 
operation. Section 2.1 
management structure that 



2.1.2.8.2, SRSPO is responsible for 
3.1.3 describes other modifications 
resulted from NAS/NAE concerns. 



SRS reactor 

to the DOE 
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Sontrol Room an c ^ Operating Philosophy 



The ACNFS was concerned that the number of people proposed to be in the 



cont ro 1 room during 
CDiranittee recommended 
access be limited to 
about the delegation 



ciiourjuug 
1988b). 
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reactor startups (at least 12) is excessive • The 
that the list of people be reviewed carefully and that 
essential personnel* The AGNFS also expressed concern 
of responsibility to the Shift Technical Engineer for 
*"■"* operates 
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The Operating Contractor shift crew has been restructured, as described in 
Section 2*1.2.8*1 and shown in Figure 2-9 * Present plans call for nine 
individuals (five Central Control Room Operators, one Central Control Room 
Supervisor, one STE-trained supervisor, one Shift Advisor, and one Shift 
Manager) to be in the control room during the next startup. 

Quality Assurance 

The ACNFS recommended that DOE require the Operating Contractor to review and 
evaluate the QA plan, to perform a baseline assessment of the state of quality 
on the Site and its extent of verification, and to determine the needs for 
continuing improvements (ACNFS, 1988b) . 



The Operating Contractor has conducted an internal review of 
and implementation status of the QA program. Section 2.1-2.8 
results of that review and the proposed actions. 

2.1.3,3 Defense Nuclear Facilities Safety Board 



the development 
1 describes the 



The DNFSB, established by Congress in 
meetings to review SRS issues* The early 
and seismic issues* The first formal 
Energy deals with operator training. 



September 1988 , has held several 

focus has been on operator training 

recommendation to the Secretary of 



The functions of the DNFSB are to review and evaluate standards for design, 
construction, operation, and decommissioning of DOE defense nuclear 
facilities; to investigate events or practices that might affect public health 
and safety; to analyze design and operational data; and to recommend to the 
Secretary of Energy measures to ensure adequate protection of public health 
and safety. 



DNFSB powers include enforcement, holding hearings, prescribing 
imposing reporting requirements on the Secretary of Energy, 
special studies, and evaluating scientific and industrial 
The DNFSB reports its recommendations to Congress; the Secretary 
of Energy is required to report DOE decisions and reasoning in response to 
each recommendation to Congress as well. All recommendations are published 



regulations, 
conducting 

information- 












On February 28, 1990, the DNFSB published its Recommendation 90-1 in the 
Federal Register (55 FR 7022). This recommendation deals with the training of 
reactor plant operators and supervisors at SRS. The Board made six specific 
recommendations to SRS. At DNFSB request, DOE made these recommendations 
available in its public reading rooms, and requested public comments on the 
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response of the Secretary of Energy to Recommendation 90-1 . On April 13 j 
TC 1990, DOE published a series of responses to the recommendation in the Fe<jleral 

(55 FR 139A1)* 




On March 14, 1990, the DNFSB published a second recommendation (90-2) in the 
Federal Register (55 FR 9487) related to the adequacy of specific standards 



applicable to the design, construction, operation, and decommissioning of 
defense nuclear facilities, particularly K-, L-, and F- Reactors at SRS« The 
TC Board also requested public review and comment on its recommendation « On 
April 18, DOE requested a 45-day extension to respond to the recommendation 
because of its magnitude and complexity} on April 23* DNFSB approved the DOE 
request. On June 12, DOE published the Secretary of Energy's response to the 
DNFSB recommendation in the Federal Register (55 FR 23783). 

2*1.4 PROCESS AND EFFLUENT MONITORING 

All gaseous radioactive releases through the K-, L-, and F^Area stacks are 
monitored continuously* Two ion chambers in parallel f lowpaths monitor stack 
effluent tritium. A continuous sampling technique with dally quantitative 
analysis Is also used. All other air and water samples are monitored 
routinely, and quantitative release records are keptt DOE investigates every 
above-normal activity level to locate the source and correct the condition. 
The secondary cooling water is monitored continuously after discharge from the 
reactor heat exchangers to detect any radioactivity leakage from the primary 
coolant. 

An upgrade In the isotopic release monitoring system will allow a better 
assessment of postaccident core damage and off site dose rates. A proposed 
project would involve the installation of a computer-controlled detection 
system; it would be completed after the resumption of production. Upgrades in 
the existing monitoring system will allow continuous online monitoring of 
noble-gas releases. 

r^^ All monitoring instruments must be inspected and calibrated at defined 
intervals. Appendix B describes environmental studies and monitoring. 






Safeguards considerations for K-, L-, and P-Reactors Include physical security 
and materials control and accountability. Access to the SRS is controlled on 
primary roads at barricades that are permanently manned by guards employed by 
an independent security contractor. Other roads are closed to travel by gates 
or other barriers. SRS is fenced (except along the Savannah River), and the 
boundary is posted against trespass under State of South Carolina and Federal 
statutes. The operating areas are fenced separately; each fence is patrolled 
continuously by security personnel. Primary responses to safeguards and 
security incidents are from area patrol personnel who are engaged in roving 
patrols or access control activities. 

Stringent controls are used throughout the manufacturing, storage, and 
shipment cycles to protect against unauthorized diversions of nuclear 
materials. Accurate measurement and analytical procedures and equipment are 
part of the SRS materials control and accountability system* 
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The security contractor uses extensive training programs and exercises to 
instruct its personnel in the use of methods to avert or counteract potential 
terrorist attacks or other illegal activities* 

2.1.6 K-REACTOR COOLING-TOWER PROJECT 



permitted 
14, 1990, 
such that 



On October 11, 1989, DOE awarded a contract to begin the construction of a 
rscirculatin** natural— draft , coo ling- tower ays tern for K— Reactor , with a 
completion date no later than December 31, 1992. Operation of the K-Reactor 
once-through cooling water system after that date would not be 
(Consent Order 8A-4-W, as amended; see Section 5.2.5). On November 
DOE directed that the cooling-tower contract schedule be accelerated 
the construction project could be completed on the earliest possible date 
(Kaspar and McCoy, 1990); this could shorten the construction period by an 
estimated 6 months, making the completion date about June 1992* 
cooling tower in operation, the design maximxjm 
will be 27*C; overflow blowdown and flow rate to 
Branch will be about 1.3 cubic meters per second* 



With the 
discharge water temperature I 
Indian Grave Branch and Pen 
About 1.8 cubic meters perj 
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second will be withdrawn from the Savannah River as makeup water 
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This section describee the actions that DOE would take to terminate operation 
of one or two of the SRS reactors In the immediate future (i.e., before 

resuining production), and 

involves the defuellng of the reactors; storage of the moderator in tanks in 
the reactor buildings; layup (i.e* , shutdown arrangement in a protected 
condition) of reactor equipment and systems to prevent deterioration; and 
maintenance in a defueled, protected status by a skeleton staff, which would 
permit future refueling and restart. 

As discussed in Section 1*2 and analyzed in Appendix A (which is classified), 
the capability of K-, L-, and P-Reactors is needed to meet the base and 
reserve requirements established by the NWSM moat recently approved by the 
President (in July 1990), If subsequent revisions to the NWSM reduce the base 
and reserve requirements, as exemplified by the potential reduced-need 
scenario analyzed in Appendix A, DOE would consider terminating the operation 
of one or more SRS reactors i after ensuring the capability to meet material 
requirements with operating reactor capacity* 

If DOE decided to terminate the operation of one or more SRS reactors in the 
immediate future (i.e* , before resuming production)* currently committed and 
planned upgrade activities would be discontinued. The continued operation of 
K-Reactor would include continuing the construction of the recirculating 
cooling-tower system j construction of the cooling tower would stop if 
K-Reactor operation were terminated. 

The three reactors have similar designs. Except as noted below, their 
releases to and impacts on the environment are similar, if not the same. 
Atmospheric, liquid, and solid dischargee would diminish, as would the need 
for process and potable water supplies and steam and electric power supplies. 
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The permanent workforce for each reactor to maintain the facility status and 
TO I security would be about 20 persons. 

Termination of the operation of one or two reactors would lead to 
corresponding reductions in the requirements for fabrication of fuel and 
target assemblies and in the quantities of irradiated assemblies requiring 
reprocessing. Reductions in these operations would result in decreased 
effluents to air and water and the production of smaller quantities of solid 
radioactive and hazardous wastes from those facilities. The termination of 
operation of one or two reactors and their associated support facilities would 
also result in the lose of 2,200 or 5,300 jobs, respectively* 
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Cooling water withdrawal effects and the impacts of discharges of cooling 
waters on the ecosystems to which they are returned differ among the 
reactors. Table 2-2 lists sections of this EIS that discuss these and other 
reactor-specific environmental impacts of the six combinations for terminating 
operation of one or two reactors* 

The termination combinations evaluated under this alternative Include the 

following: 

Terminate L- and P-Reactors; operate K-Reactor 
Terminate K- and P-Reactors; operate L-Reactor 
Terminate K- and L-Reactors; operate P-Reactor 
Terminate L~Reactor; operate K- and P-Reactors 
Terminate P-Reactor; operate K- and L-Reactors 
Terminate K-Reactor; operate L- and P-Reactors 

Table 2-2 lists these reactor combinations and the appropriate sections in 
TC I Sections A,l and 4.3 that present the selected environmental consequences of 
operation. 



2,3 TERMINATE OPERATION OF K-, L -, AND P-R EACTORS IN THE IMM EDIATE FU TURE AND 
MAINTAIN IN COLD STANDBY 
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of K-* L-, and P-Reactors in the immediate future (i*e» , before resuming 
production) and to maintain them in cold standby. As in the one- or 
two-reactor termination alternative described above, the three SRS reactors 
would be defueledj and equipment and systems would be maintained to permit 
future refueling and restart. 

Currently planned upgrade activities* including the construction of the 
K-Reactor cooling-tower system, would be discontinued. Withdrawals from the 
Savannah River of as much as 3 cubic meters per second would maintain access 
by fish to Steel Creek for spawning. Atmospheric and liquid discharges would 
diminish by at least an order of magnitude, as would the need for process and 
potable water supplies. Steam generation of about 2,270 kilograms per hour 
required to maintain the reactor building environment would be provided by 
small package boilers. Electric power needs for lighting, fans, sump pumps, 
monitoring equipment, etc. , would be about 2*5 megaWatts per reactor. The 
permanent workforce for each reactor to maintain the facility status and 
security would be about 20 persons (Jenkins, 1989). 
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Table 2-2. Reference Sections for Environmental Consequences of Termination of One or Two Reactors 



\ 



Reactor 




Surface water/ 


Cooling water 


Floodplain/ 




Combination 


Socioeconomics 


groundwater 


discharge 


wetlands 


Accidents 


Operate K-Reactor; terminate 
L- and P-Reactors 


4.1.1.1, 

4.3.1 


4.1,1.2.1, 

4,1,1,3, 

4.1,2.2, 

4.3,3, 4.3.4, 

4,3.5 


4.1,1.4.1, 
4.3.3 


4.1.1,6,1, 

4.1.1.6,2.1, 

4.3.7 


4.1.3. T. 4, 
4. 1 .3.1 ,5, 

4.3.13 


Operate L-Reactor; terminate 
K- and P-Reactors 


4.1.1.1, 

4.3.1 


4,1.1.2,2. 
4.1.1.3, 
4.1.2.2, 
4.3.3, 4.3.4, 
4.3.5 


4-1.1,4.2, 
4.3-3 


4.1.K6.1, 

4.1.1,6.2.2, 

4.3.7 


4-1.3,1.4, 
4.1.3.K5, 
4.3,13 


Operate P-Reactor; terminate 
K- and L-Reactors 


4.1.1.1, 
4.3.1 


4.1,1.2.3, 
4.1.1.3, 


4,1.1,4.3, 

4,3.3 


4.1,1.6.1, 
4.1.1,6.2.3, 


4.1.3.1.4, 
4,T.3,K5, 






4-1.2.2, 




4,3,7 


4,3.13 
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Operate L- and P-Reactors; 
terminate K-Reactor 


4.1.1.1, 
4.3.1 


4.1,1.2.2, 
4.1,1.2,3, 
4,K1.3, 
4.1,2.2, 


4,1.1.4.2, 
4,1.1.4.3, 
4.3,3 


4.1.1.6.1, 
4,1.1.6.2-2, 
4.1,1.6.2.3. 
4.3-7 


4.1-3.K4, 
4,1.3.1.5. 
4.3.13 






4.3.3, 4.3,4, 

4,3.5 








Operate K- and P-Reactors; 


4.1-T.l, 


4.1.1-2.1, 


4-1.1,4.1, 


4.1.1.6.2.1, 


4,1.3.1.4, 


terminate L-Reactor 


4.3.1 


4.1.1.2,3, 
4-1.1.3, 
4.1.2.2, 
4.3.3, 4,3.4, 
4,3.5 


4.1.1.4.3, 
4,3.3 


4.3.7 


4,1,3.1,5, 
4.3.13 


Operate K- and L-Reactors; 

terminate P-Reactor 


4.1.1.1, 


4.1.1-2.1, 


4.1,1.4.1, 


4.1-1,6,2.1, 
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4,3.1 


4.1,1.2.2, 


4.1.1.4-2, 


4.1 .1.6.2.2, 


4,1 ,3.1 ,5, 






4.1.1.3. 


4.3,3 


4.3.7 


4.3.13 






4,1,2.2, 












4.3,3, 4.3.4, 












4-3.5 









TC 



L-78'72 



TC 



In additions because the reactors would not require fabrication of fuel and 
target assemblies » fabrication and reprocessing facilities would be largely 
inactive* No irradiated fuel and target materials would be produced for 
reprocessing; those facilities would continue to be used for the reprocessing 
of weapons components to reclaim and process plutonium and tritium, and to 
reprocess fuel stored in H-Area and received at the Receiving Basin for 
Off site Fuel (RBOF)* Therefore, facilities other than the reactors would 
continue to produce waste. These reduced operations would not require the 
level of operating and other support personnel currently employed at SRS; 
termination of K-, L-, and P-Reactor operation would result in the loss of 
about 9*600 jobs (about half the SRS workforce in May 1989). 

Terminating the operation of K-j L-, and P-Reactors immediately, and placing 
them in cold standby, rather than continuing their operation, would result in 
DOE not being able to ensure the capability to produce nuclear materials, as 
discussed in Section 1»2 of this EIS and in Appendix A (which is classified)* 



2, A OTHER PRODUCTION OPTIONS 
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This section discusses alternatives to the operation of K-, L-, and P-Reactors 
to ensure the capability to supply needed nuclear materials, including new 
production reactors; operation of the N-Reactor at the Hanford Reservation, 
Richland, Washington; operation of the Fast Flux Test Facility/Fuel Materials 
Examination Facility at Hanford; C-Reactor renovation at SRS; other 
nonfiss ion-reactor production technologies; and acquisition of nuclear 
materials by such means as production in commercial nuclear reactors and 
procurement from foreign sources^ These alternatives have been considered, 
but not analyzed in detail, because, as discussed here and in Appendix A, none 
are considered reasonable alternatives to meet near-term requirements for 
nuclear materials, at least until new production capability has been 
demonstrated. 
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because, in 
requirements, 
classified » 
discussion of 



this discussion on production options is qualitative and limited 

general, quantitative information on most nuclear material 

inventories, production capacity, and projected shortages is 

requirements based on the 1990 NWSM and capabilities. 
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Assessments indicate that other options for the production of tritiuun would 
lack proven near-term capability (e,g., tritium production by linear 
accelerators is concepttjially possible but requires considerable technical 
development; large-scale production of tritliam in N-Reactor would require the 
qualification of new fuel and target elements) or would require overcoming 
significant institutional issues (e.g., treaty amendments to allow the 
purchase of goal quantities of nuclear materials from other sources; national 
policy against the production of material for defense programs in commercial 
reactors). For plutonium-238 production, FFTF/FMEF availability would not 
meet the requirements for this material on the schedule necessary for U.S* 
space projects and for Navy missions , which need new fuel to meet minimum 
power requirements. DOE will assess options for some nuclear material 
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production capacity well into the twenty-first century in the New ProductionlTC 
Reactor Capacity EIS (NOT, 53 FR 3609A. September 16* 1988), which is in 
preparation. 

2.A.1 NEW PRODUCTION REACTORS 

DOE is proposing to construct new production reactor capacity. The heavy- 
water, light-water, and modular high-temperature gas^cooled reactor 
technologies proposed for new production reactor capacity, however, would not 
be operational before about the year 2000* DOE cannot advance the projected 
schedules for construction and operation of the alternatives sufficiently for 
them to be considered reasonable sources for near-term production of nuclear 
materials- ine proposea action lox LLiis i^j-o j-cj \-\> t-wixuxnu-^ wv v^j^i^-.w-v- -- , ^ , 
and P-Reactors at least until replacement production capacity has been 
demonstrated. As such, the operation of new production reactors is not an 
alternative to the proposed action because the eventual availability of such 
reactors is assumed. 

The light-water reactor alternative for new production reactor capacity 
Includes the potential conversion of the partially completed WNP-1 pressurized 
light-water reactor, located on the DOE Hanford Reservation, for thelic 
production of tritium. The 7- to 10-year schedule for the completion of 
construction and conversion, including fuel and target development and 
demonstration, would not meet the near-term supply requirements* However, DOE 
will consider the conversion of this reactor as an alternative in the EIS 
being prepared on new production reactor capacity* 

2* A. 2 OPERATION OF N-REACTOR 

DOE has considered the operation of N^Reactor at the Hanford Reservation as an 
alternative for the production of tritium and other nuclear materials* 
AN— Keactor xs a j^igui*- w<iLt:i.— t;uuxcu, gj.<a|jiixuc— liiuu^^-o-^i^i-i 4.^.*^-^^*. «-- «.*^v.-- ,,w^^ 
megaWatts thermal power, which began operation for production of plutonium and 
byproduct steam for electricity in 1963* It entered a stand-down in January 
1987 to address safety concerns in the wake of the NAS/NAE review following 

the accident at Chernobyl, and is being maintained in a standby condition. 

ic 

To operate N-Reactor in a tritiuun production mode would require, at a minimum, 
the successful completion of the following activities, some of which could be 
done in parallel but some of which could only be done in series: 

• New Core Design Conta inin g Highly Enriched Uranixjm - Operation of 
]^_Reactor in a tritium production mode would require a new core design 
containing highly enriched uranium (HEU). Safety analyses for such a 
core would have to be prepared, reviewed, and approved by DOE, and 
reviewed and approved by the DNFSB* Such a process would require atl^E 
least 2 years to complete* 

• F uel Billet Availabili ty - The availability of fuel billets to support 
the restart of N-Reactor is uncertain, because the type of fuel 

the DOE Y-12 Plant at Oak Ridge or from commercial vendors, but 
delivery schedules would need to be demonstrated* 
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• Staffin g and Training - Approximately 2 * 5 years would be needed to 
recruit and train the personnel needed to operate, maintain, and test 
the reactor equipment and systems. This assumes that enough people, 
with appropriate backgrounds, could be recruited within 6 months to 
staff five shifts, and would allow 2 years for training. 

• NAS Severe Accident Concerns - Concerns expressed by the NAS regarding 
severe accidents for low enriched fuel cores would also have to be 
addressed as applicable for any new proposed core design utilizing 
highly enriched fuel* A fuel performance demonstration effort probably 
would be required to address these issues properly* This effort would 
take between 2 and 3 years to complete. 

• NAS Technical Issues - Technical issues raised by the KAS would have to 
be resolved. DOE has generated responses to many of those issues, but 
these responses have not been reviewed outside DOE. At a minimiim, the 
DNFSB would need to review and concur with the DOE responses. 

• Preoperational Test Program - A Preoperational Test Program would be 
needed to verify the proper operation of N-Reactor systems and 
components » both individually and in integrated system operation, 
before the reactor could be declared ready* Because N-Reactor is in 
cold standby, extensive testing would be needed to obtain the necessary 
assurance that the hardware was ready to operate* This effort would 
require approximately 2 years, but could not start until after trained 
operators were available, thus extending startup activities to 4-1/2 
vears. 

• Environmental Compliance - For N-Reactor to operate in compliance with 
environmental requirements, environmental upgrades would have to be 

^E 1 implemented. In particular, a liquid effluent treatment facility 

(LETF) would have to be built at a significant cost (presently 
estimated at $35 million)* 

• N-Reaqtor Ag :in g Effects - Engineering studies are needed to identify 
any potential life-limiting mechanisms before restart. Aging effects 
have already been identified that would limit the useful lifetime of 
N-Reactor to about 9 years in a tritium production mode. In addition, 
a significantly augmented engineering staff would need to be recruited 
and trained to monitor plant performance to identify any aging effects. 

• Pro cessing - If tritium were produced in N-Reactor, the zirconium 
cladding would have to be cut from the targets, and the irradiated 
targets would have to be shipped over public roads and/or rails to the 
tritium extraction and purification facility at SRS, because there is 
no such f scilit'v at Richland « The cutting" and shi""in^ of irradiated 
targets would add to the lead-time for the availability of trititim from 
N-Reactor and would entail additional environmental risk* 

In summary, it would take an estimated minimum of 4 to 5 years before 
XC ^~^®^^^or would be capable of producing tritium. There is technical 
uncertainty associated with a nximber of the steps required prior to any 
potential restart. 
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The successful restart of N-Reactor in a tritium production niode is considered | TC 
to entail significant technical risk. In light of the remaining technological 
risks » schedule uncertainties , and costs associated with its restart, the 
restart and operation of N-Reactor > to produce tritium or other nuclear 
materials, either alone or in combination with other DOE reactors, is not a 
reasonable alternative to the continued operation of K-> L-, and P-Reactors. 

2. A, 3 RENOVATION OF C-REACTOR 

The design of C-Reactor at SRS is similar in most respects to those of K-, L-, 
and P-Reactore, However, C-Reactor was placed in cold standby In 1987 when|TE 
cracking was observed in the reactor vessel. The cracks occurred in a 
"knuckle" region that is unique to C-Reactot. Attempts to repair the cracks 
failed; however, new technology has been developed that potentially could 
permit repair of the C-Reactor tank. The production capacity of C-Reactor 
would be similar to that of K-, L-, or P-Reactor* The estimated cost of | ie 
repairing, refurbishing, and modernizing C-Reactor is at least $1 billion, and 
the estimated lead time for resumption of production from C-Reactor is 6 to 8 
years . 
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2.4.^ OTHER DOE REACTORS 

Several DOE test reactors could be used to provide small quantities of tritium 
or to provide other required nuclear materials. These include the Engineering 
Test Reactor (ETR) and Advanced Test Reactor (ATR) at the Idaho National 
Engineering Laboratory, and the FFTF at the Hanford Reservation. These 
reactors together, if converted to a tritium mode, could not provide more than 
a small quantity of tritium. This quantity is so small that their conversion 
to a tritium production mode is not considered to be a reasonable alternative 
to the operation of the SRS reactors. 

DOE has examined the FFTF as an alternative to the SRS reactors as a source of 
plutonium-238. The FFTF is a modem facility meeting all current safety, 
security, and environmental requirements. The advantages of the FFTF would be 
the consolidation of plutonium-238 production and radioisotope thermoelectric 
generator (RTG) assembly and testing activities at one location; and an 
assured long-term source of supply for this material beyond the mid-1990s that 
would not interfere with the production of tritium. I tc 

The disadvantages of using the FFTF include a substantially higher cost 
product; this would be due largely to the need to construct new facilities 
within the FMEF to support plutonium-238 production and encapsulation, which 
essentially would duplicate facilities already in place at the SRS. Although 
the SRS facilities are being upgraded, the costs have been largely independent 
of the decision on a location for plutonium-238 production. The costs of 
facility upgrades attributable solely to plutonium-238 production and 
encapsulation at SRS are small (several tens of millions of dollars) in| TE 
relation to the costs for comparable facilities at the FMEF (more than $120 
million) , In the absence of other long-term users of the FFTF, the entire 
operating cost of this reactor (about $115 million per year) would be 
associated with plutonium^238 production; in comparison, the production of 
plutonium-238 in the SRS reactors would not result in additional operating 
costs above those for defense materials production* 
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Ae indicated in Section 1.1.1, requirements for plutonium-238 for a classified 
Navy mission and for the National Aeronautics and Space Administration's Comet 
TE I Rendezvous and Asteroid Flyby and Cassini projects in the early to mid-1990s 
can be met only by production from K-, L-, and P-Reactors. Facility 
construction and modification required at the FFTF and FMEF to support 
plutonium-238 production and encapsulation would not permit production at that 
site earlier than mid-Fiscal Year 1994. 

An additional consideration is the difference in the level of plutonium-236 
impurity provided by the production processes at SRS and FFTF. This nuclide, 
decay products of which emit energetic gamma rays that can affect sensitive 
instrtiments on spacecraft and increase personnel radiation exposure, during 

1.3 parts per million in plutonium-238 produced at SRS due to the neutron 
spectrum in the heavy-water-moderated reactors; irradiation tests at FFTF have 
demonstrated that an impurity level of about 5.5 parts per million of 
plutonium-236 would be present at reactor discharge in the plutonium-238 from 
that reactor. These impurity levels are too high and would require additional 
decay time of 1 to 2 years or blending with older material to reduce the 
plutoniiim-236 content to the 2-parts-per-million specification range. In some 
mission requirements, the plutonium-236 level must be below 1 part per million. 

In view of the considerations of cost, schedule, and product purity, the 
production of plutoniura-238 at FFTF/EMEF is not considered a reasonable 
alternative. 

2.4.5 OTHER TECHNOLOGIES 

Theoretically, technologies other than fission reactors could be used to 
produce tritium. Such technologies Include linear particle accelerators, 
thermonuclear (i.e., fusion) reactors, and catalytic-cryogenic separation of 
tritium from contaminated light- or heavy-water streams. 

The linear accelerator process would be energy-Intensive, requiring an 
estimated input of about 900 megaWatts of electrical power (compared to 175 
megawatts for the three SRS reactors)} this technology ie not fully developed, 
and would require more than 10 years to complete the necessary research, 
development, design, and construction efforts before tritium production could 
xc be planned (ERAS, 1990)* Due to the considerable technological uncertainties 
and the high research and development costs required to ensure successful 

demonstration and ncArAf.Inn of an dnnal A^dl-n** fi^^ 1-T^a n«»AJi4A4*4 A*^ ^f i-«*4i>4<.M 

the use of accelerators would not provide DOE with the capability to meet its 
near-term tritium requirements} therefore, this Is not considered a reasonable 
alternative to the proposed action* 

Thermonuclear reactors do not currently exist, and their feasibility remains 
to be demonstrated. Similarly , although the process of separating tritium 
from aqueous solutions has been demonstrated on a small scale, the adequacy of 
^c I the available feedstock for a larger scale production operation is in 
question, DOE considers these alternatives to be speculative and unreasonable 
as tritium production alternatives to the proposed action. 



/ 
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2. A. 6 CONVERSION OF MATERIAL FROM COMMERCIAL NUCLEAR REACTORS 



Nuclear materials could be produced directly In existing light-water reactors, 
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from light-water reactors . Although the law that prohibits the conversion of 
special material in spent fuel from NRC-licensed reactors to nuclear explosive 
uses (P.L. 97-^15) does not specifically prohibit the production of tritium in 
commercial nuclear reactors (because tritiuin is considered a byproduct and not 
special nuclear material), the production of tritium for defense purposes in 
commercial nuclear reactors would be contrary to the long-standing national 
policy to separate the commercial nuclear reactor program from the nuclear 

production program. The use of commercial nuclear reactors for 
purposes could cause other countries to question U*S. nonproliferation 
Due to the institutional barriers discussed above » DOE does not 
consider production of defense nuclear materials in commercial nuclear 
reactors to be a reasonable alternative to the proposed action. 



weapons 
defense 

policy. 
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DOE has considered the purchase of tritium from other sources i including 
foreign nations* Conceptually, the purchase of tritium from foreign 
governments could provide a fraction of the tritium requirement. However, it 
is contrary to national security policy to be dependent on foreign governments 
for the supply of defense nuclear materials. Based on the uncertainty |xc 
associated with obtaining tritium from foreign sources » considering national 
security policy, the purchase of defense nuclear materials from foreign 
governments la not considered to be a reasonable alternative to the proposed 
action. 
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This section and Table 2-3 summarize the following alternatives and their 
Impacts; 



1. 



Continue to operate K-» L-i and F-^-Reactors at SRS to produce nuclear 
materials (preferred alternative)* Under this alternative » DOE would 
continue to operate K-* L-, and F-Reactors, over a vide range of 



production capability « as 
production needs. DOE would 
these reactors to meet needs 
mission needs. DOE would 
environmental enhancements. 



necessary to meet nuclear material 

schedule production runs and outages for 

based on the then-current NWSM and other 

also continue to implement safety and 

This is also the No-Action Alternative. 



2* Terminate operation of one or two reactors at SRS in the immediate 









examination of eix combinations t 
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3. 



Terminate operation of K-f L-| and F-Reactors in the Immediate future 
and maintain in cold standbyt This alternative examines the effects 
of terminating operation and maintaining all three reactors in cold 
standby, the effects are described for each reactor where different , 
and ahown as a total effect where the differences are minimal. 
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The alternative of other production options to K-, L-, and P-Reactor operation 
was considered but not analyzed in detail because > as explained in Section 
2*4, no other production options are considered to be reasonable alternatives. 

The proposed action (continuing to operate K-, L-, and P- Reactors) would 
cause the following effects: 

• Impingement and entrainment impacts on fish, fish eggs, and larvae 

• Thermal discharges to Par Pond and L-Lake 

TC • Thermal impacts to Pen Branch (until the completion of the cooling 

tower) 

• Reactor disassembly-^basln purge water discharges to L- and P-Reactor 
seepage basins and the K-Reactor containment basin 

A T.r-^ l-I^^J^ 1»»»^^ J_* f?*.^^1 n*» 1.^ 3 Ti T> I, JJ * J-Ij 

" viici'Xciiiuc> xucist^ti jLii du-tfcj. L^i.ct:js cixxu rcii DLaiLi^u uuxi. j-uuru £txia ueiua areas 

of the swamp 

Aquatic impacts would be due primarily to thermal and high stream flow 
conditions. Chemical impacts on aquatic systems would be minor; L-Lake shows 
evidence of eutrophication as a result of nutrient enrichment from Savannah 
River water. Anoxic conditions develop seasonally in the L-Lake hypolirnnion^ 
a condition typical of lakes and reservoirs in the southeast United States* 
Fish kills due to high temperatures would occur in upper L-Lake and in Pond C 
of Par Pond on resumption of L-Reactor and P-Reactor operation, respectively; 
fish kills caused by high temperatures on startup would occur in Pen Branch 
due to the resumption of operation of K-Reactor without the cooling tower* 
. Offsite radiation doses from normal operation would be well within applicable 
DOE and U^S* Environmental Protection Agency (EPA) radiation standards, 
TC| Accident risks are listed in Table 2-3, 

DOE has estimated the differences in impacts of operation of K-, L-, and 
P-Reactors at reduced power levels, and has identified three major changes in 
impacts: 

• Reduced atmospheric releases and lower radiation doses to the maximum 
exposed individual and the population within 80 kilometers of SRS, 

• Reduced temperature in reactor cooling water discharges (flow rates 
TC| remain the same), resulting in fewer aquatic impacts, 

• A lower concentration of radionuclides in discharges to reactor seepage 
basins* yielding reduced impacts on SRS groundwater (WSRC, 1989c, d,e). 

Changes in impacts to other environmental elements resulting from operation at 
reduced power levels would not occur, be insignificant, or diminish, but not 
linearly so, with power level (WSRC, 1989c, d,e). Full-power reactor operation 
bounds the impacts of reduced power operation. 
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The environmental consequences of terminating operation of one or two reactors 
at SRS are given for the individual reactors if differences in these 
consequences are more than minimal. Table 2-3 summarizes these impacts by 
reactor. Table 2-2 identifies subsections in Sections A*l and 4.3 thati ic 
describe these impacts for each reactor. 

The Termination alternative, which places K-, L-, and P-Reactors in cold 
standby, would result in the loss of about 9,600 jobs at SRS in the reactor 
areas and nonoperating support facilities; about 100 permanent and part-time 
workers would be required to maintain the three reactors on standby* 



Impingement/ en trainment impacts would be reduced by approximately 80 to 90 
percent. Withdrawal of Savannah River water at a maximum rate of about 3^0 
cubic meters per second would be required to maintain access by fish to Steel 
Creek for spawning. Radiation doses from reactors would diminish by at least 
1 order of magnitude, as would the generation of hazardous, mixed, or 
radioactive waste. Severe accident risk would be eliminated. There would be 
no additional Impacts to wetlands; previously Impacted wetlands would continue 
to tevegetate. 
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Impact 



A1ten»tive K 

Proposed/No Action'' 



land Use 



No change in land usei 
additional land would not 
be required* 



Socioeconomics 



Workforce and operating 
jobs continue as at 
present. No ioipacts 
beyond current levels. 
Current economic trends 
would continue. 



I 
00 



Archaeological/ 
historic sites 



No inpacts would occur 



Cool ing water 
withdrawal 



Cooling water withdrawals 
from Savannah River total 
a maximun of 24 cubic 
meters (about 650 cubic 
feet} per second for K-» 
L^, and P-Reactors and 4 
cubic meters (about 140 
cubic feet) per second 
for P-Area powerhouse ^ 
Haxinuffl withdrawal with 
K-Reactor tower would be 
13.5 cubic meters (about 
650 cubic feet) per 
second. 



Table 2-3^ Comparison of Impacts of Alternatives (Page T of 10) 



Alternative 2. 

Terminate K-, or L-, or P-Reactor or Combination of Any Two^ 

K or L or P 



Job losses : 
Operate 

Terminate 



Flow rates: 

Operate (K-Reactor 
without cooling 
tower) 



Operate (K-fleactor 
with cooling 
tower) 



Terminate 



No change in land 
use; additional 
land would riot be 
required. 



No change in land 
use; additional 
land would not be 
re<^ui red . 



No change in land 
use; additional 
land would not be 
requiretJ. 



No loss 



No loss 



No loss 



Approximately 5,300 jobs at reactors and some support 
facilities would be lost with terminations of two reactors; 
approximately 2,200 jobs would be lost with termination of 
only one reactor. Permanent and part-tiflie standby workforce 
of about 35 for eacli terminated reactor would be retained. 



No impacts would 
occur. 



1 1 .3 cubic meters 
(about 400 cubic 
feet) per second 
pumped from 
Savannah fiiver 



1 .6 cubic meters 
(64 cubic feet) 
per second pumped 
from Savannah 
River 

No plans for flow 

maintenance in 
Pen Branch 



No impacts would 
occur. 



11 .3 cubic meters 
(about 400 cubic 
feet) per second 
pumped from 
Savannah River 



Flow maintenance: 
T.5 to 3.0 cubic 
meters (53 to 106 
cubic feet) per 
second pumped from 
Savannah River 



No impacts would 
occur. 



1.0 to 1.4 cubic 
meters (35 to 49 
cubic feet) per 
second from Savannah 
River; 10 cubic 
meters (about 350 
cubic feet) per 
second from Par Pond 



No plans for 
flow maintenance 



Alternative 3. 

Termination** (K, L, and P)\ TC 



No change in land use; 
additional land would not be 
required. 



TC 



Approximately 9,600 
operating and workforce jobs 
would be lost at three 
reactors and some support 
facilities^ Permanent and 
part-time standby woricforce 
of about 100 for all three 
reactors would be retained. 



ict( 



No impacts would occur. 



Approximately 1.5 to 3 cubic 
meters (53 to 106 cubic 
feet) of water per second 
would be withdrawn to 
maintain access by fish to 
Steel Creek for spawning. 



TC 



I«^>act* 



Inpingement/ 
entra'inttent 



I 



Coofing water 

discharge 



ATtcmative I. 

Proposed/No Action 



Impingement and 

entrainment iopacts 
continue at a mean loss 

of 18.8 X 10* fiih 

larvae. 10.1 k 1Q* eggs» 
and about 7»716 fish per 
year at Savannah River 
intakes, including 
D-Area. Additional 198 x 

10^ fjsh larvae and 0.2 x 

10^ fish eggs were lost 
io a i7-«orrth study 
period (Jan. 19B4-June 
1985) at the Pir Pond 
intake. Section 316(a) 
and (b) studies were 
perfomed and submitted 
to SCOHEC. 



Th^rsia] d>scharges to Par 
Pond, L-Lake, and Pen 
Branch continue. 
Restrictions imposed on 

operation of L-Reactor so 
that L-Lake temperature 
does not exceed 32.2^C 
(90*F) over 50% of lake- 



Table 



2-3. Comparison of Ijtipacts of Alternatives (Page 2 of 10) 



Alternative 2. 

Terminate K-. or L-, or P-Reactor or Combination of Any Two*^ 

K or I. «r P 



Operate (K-Reactor 8.3 x TO** fish 

without tooling tower) larvae, 4,4 x 10 

fish eggs, 2,772 

fish iflipinged per 
year 



8.3 X 10^ larvae, 

4.4 X 10^ eggs. 
2,772 fish impinged 

per year 



Operate (K-Reactar 
with cooling tower) 



Terminate 



Reduction of B4X 

in impingement/ 
entrainment losses 
due to K-Reactor 
withdrawal 

No fish larvae, 
fish eggs, or 
fish losses 



<15-30t of above 
(7Q^5X reduction) 



Operate {K-Reactor Strevi temperature 
without cooling tower) 73*C <?63*F> 

max 1 nun 



Thermal discharge 
to L-Lake would 
continue 



Operate (K-«eactor 
with cooling tower) 



Hax-imuA design 

blowdown temperature 

below discharge 

27*C (BTF) in suimoer 



Terminate 



No flow 

maintenance; no 
thermal discharge 



Haintain protective 
flow; no thenwl 
discharge 



19,8 K 10 larvae. 

0,2 X 10^ eggs in Par 
Pond in 17^inorfth 

study period; 1 x 10 

larvae, 0.5 x 10^ 
eggSt about 341 fish 
impinged in Savannah 
ftiver per year. 



Ho fish larvae, 
fish eggs, or fish 
1 osses 



Thermal discharge to 
Par Pond would 
continue 



Mo flow Maintenance; 
no thermal discharge 



Ihy 



Alternative 3. 

Termination** (K, L, and P)!t 



Inptngement/entrainment 

impacts from reactor 
operation would be less than 

10-15% of those experienced 
during ful?^power operation. 



No thermal discharges to 
onsite water bodies, flows 
would be naintairred at 
1.5-3,0 cubic meters (53 to 
106 cubic feet) per second 
in L-Lake to keep fish 

protective flows in Steel 

Creek. 
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Table 2'-3. Ccfnf>»rison of Impacts of Alternatives (Page 3 of 10) 



la^act^ 



Alternative I. 

Proposed/No Action 



AHeriHtive 2. 

Terminate K-, or L*, or P-Reactor or Combination of Any Two^ 

K or L or P 



Groundwater 
quality 
(trititin at 
surface 
outcrops) 



I 

00 



Oisasseinb]y-basin purge 
water containing tritiutn 
wiU tontirtue to be 
discharged to L- and 
P-Reactor seepage basi ns 
and K-Area containjnent 
basin. Since reactor 
operation began {resuned 
at L-R«actor), a total of 
about 3,300 curies of 
tritium has been released 

frowi L-Area and 33*000 
curies froBt P-Area basins 
since startup in the 
1950's; as Much as 10,000 
cories per year have been 

released from the K-Area 
basin. 



Groundwater use 



Estimated 39,000 cubic 
oeters (1.0 X lo' 
gallons) per day are 
withdrawn froai several 

aquifers for K-, L-» and 
P-Reactors and support 
facil ities^ No major 
withdrawal impacts. 



Air quality 



Operational emissions from 
SRS coal -fired power- 
plants continue. They 
consist primarily of N0« 
SOj, particulate matter, 
and CO; no detectable 
impact on local or 
regional air quality 
occurs. A total electric 
power denand of 17S 
DiegaMatts for three 
reactors would be 
required. 



Operate 



Terminate 



Operate 



Te ruinate 



Operate 



Tenui nate 



2,760 curies per 
year to Indian 
Grave Branch 



1,240 curies 
per year to 
Steel Creek. 
L-Lake 



133 curies per year 
to Steel Creek 



See Alternative 3. See Alternative 3. See Alternative 3. 



2 wells: 1.080 
cubic meters {0.28 

X 10 gallons) per 
day 

Estimated: dOX 
of above 



2 wells; 1,354 

cubic Bteters (0.36 

X 10^ gallons) per 
day 

Estimated; <10X 
of above 



2 wells; 1,944 cubic 
meters (0-51 x 10^ 
gallons) per day 



Estimated: <lOt of 

above 



SOn 1,390 metric 
tofts (1,532 
tons) per year, 
NO^ 420 metric 
tons (463 tons) 
per ^ear, ISP 216 
metric tons (236 
tons) per year, 
CO 56 metric tons 
(62 tons) per year 



No powerplant; 
electricity and 
steam come from 
K-Area; emissions 
same as K-'Area 



SO2 1.040 metric tons 
(1,147 tons) per 
year, NOv 320 metric 
tons (353 tons) per 
year, TSP 160 metric 
tons t>76 tons) per 
year, CO 42 metric 
tons (46 tons) per 
year 



See Alternative 3* See Alternative 3. See Alternative 3 



Alternative 3. 

Termination*' (K, L, and ?)\ TC 



No discharges from re.i tors 
to U- and P-Area seepage 
basins or K-Reactor 
containment basin; basins 
would be maintained for 
future use. Seepages to 
groundwater would continue 
for 6 years from K-Reactor 
basin, for 5 years from 
L-Reactor basin, and as long 
as 30 years from P-Reactor 
basin. Radioactive decay 
would cause a decrease in 
tritium concentrations in 
the seepages to groundwater 
of 5.5 percent per year. 



Groundwater withdrawal for 

reactors and support 

facilities would be reduced 
to about 4,300 cubic meters 

(1.1 X 10 gallons) per day 
or less. 



SRS powerplants would 
operate at reduced level 
with corresponding decrease 
in particulate emissions; 
each reactor would require 
2.5 megawatts of electric 
power. 



TC 



TC 



TC 



Table 2-3. Comparison of Impacts of Alternatives (Page A of 10) 



Impact* 



WetUnds/ 
habitats 



to 
f 

00 



Alternative I. 

Proposed/No Action 



Operation of K-Reactor 
without cooTing tower: 
Recurrent loss of 670 
acres of previously 
impacted wetlands in Pen 
Branch and delta; 
additional loss of 10-12 
acres of previously 
uhiMpacted forested 
wetlands per year. 

Operation of K-Reactor 
with cooling tower: Loss 
of 170 acres of 

previously iopacted 
wetlands by resumption of 

production. 

Operation of L'Reactor: 
Loss of negligible anount 
of forested wetlands; 
some minor adjustment of 
Steel Creek corridor and 
delta from increased 
flows hAuld occur. 

Operation of P-fteactor: 
Little or no wetlands 
inpacts from continued 
operation. 



Aquatic impacts 
Erosion 



Ikdpacts from reactor 
discharges would be total 
of those frott individual 
reactors. 



Alternative Z. 

Tertninate K-, or L-, or P-Heactor or Coinbination of Any Two 

K or L or P 



Alternative 3. 

Termination'* (K, L, and P) I TC 



Operate {K-Reactor Recurrent loss of 
without cooling tower) 670 acres of 

previously 

impacted wetlands; 

additional loss of 
10-12 acres of 
previously 
i^nimpac ted 
forested wetlands 
per year. 



Loss rates of 
wetlands are 
negligible; some 
minor adjustment 
of Steel Creek 
corridor and delta 
from increased 
flows would occur. 



Little or no wetlands 
impacts from 
continued operation 



No additional impacts. 
1,350 acres of wetlands (670 
acres on Pen Branch and 680 
acres on Steel Creek) would 
continue to revegetate. 



Operate (K-Aeactor 
with cooling tower) 



Terminate 



Recovery and 
revegetation of 500 
of the 670 acres of 
previously impacted 
wetlands. Addi- 
tional losses of 
10-12 acres per 
year of previously 
uniopacted wetTands 
would stop. 

See Alternative 3, See Alternative 3, No wetlands impact 



TC 



Operate (K-Reactor Stream erosion, 
without cooling tower) sedimentation 



Stream erosion. 

sedimentation 



No impacts from 
erosion 



Erosion impacts 

would diminish 



Operate (K-Reactor 
with cooling tower) 



Erosion and 
sedimentation 

impacts would 
diminish. 



TC 



I^p«ct^ 



Altemsilvc 1. 



Proposed/No Action 



Chemcal 



Jhe 



Htoor diemcal i^»cts in 
L^L»ke ami Par Pond as 
natrient levels increase. 

Restrictions imposed on 
operation of L--lleactor so 
that L-Laie tci^ieratare 
does not mcceed 32.2*C 
(90*F) over 501 of 1ak«. 
fish kills in lodiaa 
Grave Branch. Pen Branch. 
L-Lafce, and Pbod C at 



I 



Cntnopbi cation Unoxic zone foraation 

CO^vn in hypolianion of 
Smitheast laies in so^kf 
is increased in LH.afce 
and Far Pood because of 
tlifiMiil loading. 



Threatened and 



Potential i^«cts have 
been aitigated by 
provision of off site 
foraging habitat for 
stork. Mo i^oct on 
other species. 



toter qaality 
(nontfaeraal | 



Liquid effloents 
discharcped to onslte 
streans «m1d be in 
co^liance with IVDES 
perait reqaireaents. 



Table 2-3- CMparlson of Inpacts of Alternatives (Page 5 of 10) 



ATtematiwe Z* 

Terainate K-. or L-, or P--Reactor or Combination of Any Jw^ 

K or L or P 



Operate 



Ho i^iact 



Operate (K-Reactor Fish kills occur 

without cooling to^er) only at startup. 

Fish absent in 
aain corridors or 
creeks below 
reactor discharge 
during po^er 
operati on 



O^rate (K-Reactor 
with cooling Unaer) 



aerate 



Cooling to^er will 
■itigate above 
impacts; streaa 
tei^verature will 
not exceed 32.2*C 
(90-F), 

Ho impact 



Tcfvinate 



Ho i^nct 



derate 



Potential iopacts 
have been 
vitigated by 
off site Measures. 



Hi nor cheMical 
ii^iacts in L-Lake 



Fish kills in upper 
L-Lake on startup. 
Restricted reactor 
operation when 

L-Lake exceeds 
3Z.2*C (90*F>. 

See Alternative 1. 



Minor cheitical 
impacts in Par Pond 



fish kills in Pond C 
on startup 



Eutrophication, 
anoxia in 
hypolinnion of 
L-Lake 



Eutrophication, 
anoxia in 
hypolinnion of 
Par Pond 



See Alternative 3. See Alternative 3 



Potential iMpacts 
have been niti gated 
by off site neasures- 



Potential inpacts 
have been si ti gated 
by off site measures 



Ter«i nate 



Operate 



Terminate 



See Alternative 3. See Alternative 3. See Alternative 3. 



Liquid effluents discharged to onsite streans would be in 
co^liance with NPDES permit requirenents. 

Liquid effluents fron reactors would essentially be 
eliminated. 



Alternative 3- 

Tenoi nation** (K, L. and P)| TO 



Chemical concentration would 
diminish. 



No thermal discharges to 
onsite water bodies; SRS 
would piinp Savannah River 
water to L-Lake to maintain 
Steel Creek discharge at 
1-5-3.0 cubic neters (53 to 
106 cubic feet) per second 
to protect fish and spawning. 



TC 



Anoxic zone would 
substantially diminish. 



TC 



former habitats on SRS would 
be restored. Off site 
mitigation measures would 
continue, I ^ 



Liquid effluents frow 
reactors would essentially 
be eliminated. 



TC 



I«pact^ 



AlUrnative t. 

Proposed/Ho Action 



Solid Haste 
(iton radioactive 

nofihazardous) 



All onsite un&alvageable 
d<M0£tic waste [3,600 
Metric tofif (about 3,967 
tans) per year] is 
packaged and disposed of 
lit SRS landfill. 
Doaestic ^ste and 
sanitary waste sludge are 
disposed in SRS landfills 
and sludge plt> 



Hazardous waste 



I 
00 



Operation of K-> L-^, and 
P-lteactars and $up|»rt 
facilities generates 
about 225 cubic aeters 
(296 cubic yards) per 
year of hazardous wastes, 
which would be disposed 
of in approved facilfties 



Solid low-level 
radioactive 



Operation of K-, L*, and 
P-Reactors generates 
about 2*005 cubic meters 
(2,623 cubic yards) per 
year of solid low-level 
radioactive wastes, ^ich 
would be disposed of on 
SaS: this does not 
include other SRS 
facilities plus offsite 
receipts* 



Hixed laste 



Operation of K-, L-, and 
P-*eactors and support 
facilities would generate 
about 4,750 cubic aeters 
<6,Z13 cubic yards) per 
year of iwixed testes * 
which would be disposed 
of on SRS. 



Table 2^3- Co«^»arison of [«pacts of Alternatives <Page 6 of 10) 



Altcraative 2- 



Terminate K-, or L-, or P-Reactor or Co^i nation of Arty T**^ 

K or i ar P 



Operate 



Terminate 



Operate 



Terminate 



Operate 



Terai nate 



Operate 



Teminate 



About 1.200 aetric 
tons (1*322 tons) 
per year 



About 1.200 aetHc 
toos (1.322 tons) 
per year 



About 1 .200 aetric 
tons (K322 tons) 
per year 



See AUenutive 3. See Alternative 3- See Alternative 3. 



About 75 cubic 
aeters (9B cubic 
yards) per year 



About 7S cubic 
aeters (98 cubic 
yards) per year 



About 75 ciAic 

(98 cubic yards) per 



See Alternative 3- See Alternative 3. See Alternative 3. 



About 640 ctfbic 
aeters (837 cubic 
yards) per year 



About 675 cubic 
aeters (883 cid>ic 
yards) per year 



About 690 ct^ic 
aeters (903 ci^ic 
yards) per year 



See Alternative 3. See Alternative 3* See Alternative 3, 



About 1,580 cubic 
aeters (2.067 cubic 
yards) per year 



About 1.580 ciAic 
Mters (2.067 cUbic 
yards) per year 



About 1.580 cidiic 
aeters (2,067 cubic 
yards) per year 



See Alternative 3, See Alternative 3- See Alternative 3. 



Alternative 3. 

Termination** (K. L, and P)! tc 



Substantia! reduction in 
generation of solid and 
doaestic wastes. 



Substantial reduction in 
generation of h^zArdous 



Substantial reduction in 
generation of low-level 
ites- 



Substantial reduction in 
generation of nixed wastes 



TC 



TC 



TC 



TC 



li^^ct 



Transuranic 
(TRU> waste 



I 

00 



High-lfivel 
liquid 
radioactive 
wastes 



Tabltf 2-3, CoMparison of Impacts of AHerriattves (Pag« 7 of 10) 



Alternative 1, 



Terminate K- 



Proposed/Ho Action 



Operation of K-, L-, and 
P-Reactors would generate 
about K130 cubic meters 
0,478 cubic yards) per 
year of TRU wastes, which 
eventually would be 
disposed of off SRS. 



Operation of K-, L-^ and 

P-Reactors would generate 
about 1,600 cubic meters 
(2,093 cubic yards) per 
year of high-level liquid 
radioactive waste. 



Op«rate 



Tenninate 



Operate 



Teminate 



MtermUire 2. 

or L-, or P-Reactor or Co«i6ination of Any Two** 
K or L or P 



Alternative 3. 

Termination** (K, L, and P)| tc 



About 377 cubic 
meters (493 cubic 
yards) per year 



About 377 cubic 
meters (493 cubic 
yards) per year 



About 377 cubic 
meters {493 cubic 
yards) per year 



See Alternattve 3. See Alternative 3. See Alternative 3 



About 533 cubic 
meters (697 cubic 
yards) per year 



About 533 cubic 
meters (697 cubic 
yards) per year 



About 533 cubic 
meters (697 cubic 
yards) per year 



Substantial reduction of tiuste generation. See Alternative 3 



Substantial reduction in TRU 
waste from reactors. 
Continued work-off of stored 
retrievable TRU waste for 
shipment to Waste Isolation 
Pilot Project. 



Substantial reduction of 
high-level waste from 
reactors. Work^off of about 
8,400 cubic meters (10,967 
cubic yards) per year of 

high-level wastes stored in 
tanks would continue. »s. 
would reprocessing of 
research reactor spent fuels 
[about 200 cubic meters (262 
cubic yards) per year]. 



TC 



TC 



Cesium~137 



Cesium^137 releases from 
onsite streambeds (about 

72X from reactors) 
produce maximum 
individual EDE of about 
0-28 millirem per year. 



Operate 

HaximuM individual 

EOE* (millirem per 
year) 

Collective EDE 
to population 
within 80 kilometers 
(50 miles) and 
downriver water 
users (person~rem 
per year) 



Terminate 



0.01 



0.11 



0.081 



0.039 



0.45 



0.32 



See Alternative 3. See AHeroative ^. See Alternative 3 



Substantial iimiediate 
reduction in offsite doses 

from resuspension of Cs*137 
due to reduced flow and 
temperature^ 



TC 



^^^^^^^^^r 



Table 2-3* Comparison of titipacts of AUernatives (Page 6 of 10) 



to 
I 

OQ 



Impact^ 



Alternative 1. 

Proposed/No Action 



Nomal operation 



Radiation dose 

naxinun 

individual 



0-58 nilliren per year, 
(Natural bacttground=Z96 
mill iren per year 



Population 
wUhin 80 
kiloiieters 
[50 niles) 

Oo>*nriver 
water users 

only 



2Z.0 person-ren per year 



9,48 person-rem per year 



(Above doses include 
cesiun renobiTi nation 
associated with reactor 
operation) 



Health effects 
(annual ) 



Haximun Fatal cancer risk is 

individual risk 2,3 x 10* per year 



Population 

risk 

within 

SO kilometers 

(50 Miles) 



8,6 X 10 
fatality 



-3 



excess cancer 



Oawnriver water 3.8 x M> excess cancer 
users fatality 



Terminate K** or L- 



A1t«mative 2. 

or P-Reactor or Combination of Any Two^ 
K or L or P 



Operate 

Oose - area fence 
(mil ?i rem per year) 

Haximun offsite 
<fncTudfng Ci-137) 
(millirem per year) 
(OOE limit = 100 
milltrem per year) 

Collective 
(incltfding Cs*)37) 
(person-rem 

per year) 

(person-reo per 
year) 



Terminate 



99 



0,Z0 



79 



0.26 



76 



0,24 



7.Z 



7.5 



7.4 



6.6 



K4 



1.5 



See Alternative 3, See Alternative 3. See Alternative 3, 



Operate 



Kaximuti individual 0.81 x 10 
risk 



^7 



1.0 X 10 



-7 



0.95 x 10 



-7 



Papulation risk 2,9 x 10 
within 80 kilometers 
(50 miles) 



"3 



3,0 X 10 



-3 



2.9 X 10 



"3 



Oownriver water 
users 

Terminate 



2.6 X 10 



*3 



5,5 X 10 



-4 



6.1 X 10""* 



See Alternative 3. See Alternative 3. See Alternative 3. 



Alternative 3. 

Termination** (K. L, and P)|TC 



Radioactive releases from 
K-, L-, and P-Reactors ^nd 
support facilities would 
dioiinish by at least \ order 
of magnitude. No 
significant change in 
individual or collective 
radiation dKSses from al) 
sources. 



Radioactive releases froot 
K*, L-, and P-fteactors and 
stipport facilities M>uld 

diminish, as noted above. 

There would be no excess 
health effects (cancer 

risks) due to radioactive 
releases from the reactors 
and support facilities. 



TC 



TC 



m I 



Table 2-3. Comparison of Impacts of Alternatives (Page 9 of 10) 



I 

0\ 



Inpact* 



Accidents 

Design-basis 

Probable 2-hour 
individual 

effective dose 
equivalent at 
the SRS boundary 

Probable Z-hour 
individual 

thyroid dose 
at the SRS 
boundary 



ProMpt fatality 
risk (per 

reactor-year) 
for individual 
within 1.6 
kiloneters (1 
niU) of SRS 
boundary 

Latent fatality 
risk (per 

reactor-year) 
for individual 
within 16 
kilometers (10 
«iles) of 
SRS bound AT y 



Alternative K 

Proposed/No Action 



0^51 rem 



0.39 re« 



8 X 10 



-11 



7,2 x 10~® 



Both severe accident 
risks are well within 
Draft DOC Safety Goals. 



Conmitnent of 

resources 



Resource coMitmeots 
include water and energy 
use« coal and oil for 
power, labor, chemical Sr 
and raw Baaterials> 
Electric power demands 
for three reactors would 
be 175 oegaHatts. 



Alternative Z. 

Terminate K-, or L-, or P-fieactor or Conbination of Any Two** 

K or L or P 



Operate 



Onsite^ 
Offsite^ 



0ns ite^ 

Offsite^ 
Teminate 



Onsite^ 



Offsite 



Onsite" 
Offsite^ 



Tenoinate 



Operate 



Terminate 



Z0.9 



0.47 



22.0 
0^51 



21.6 



0,44 



2.5 



0.39 



2.5 



0.39 



2,7 



0.33 



See Alternative 3, See Alternative 3. See Alternative 3 



1,6 X 10"^ 
5,9 X 10"^^ 



K6 X 10 



-7 



5*9 x 10 



-11 



1.6 X 10 
8 K 10^^^ 



-7 



2.9 X 10"^ 
7,2 X 10~* 



2.9 X 10 



-7 



2.9 X 10 



-7 



7,2 X TO 



7.2 X 10 



See AHernative 3. See Alternative 3. See Alternative 3 



Resource comnitnents for each reactor would be about 
one-third of those required for the total of K-. L-, and 
P-deactors. 

See Alternative 3. See Alternative 3, See Alternative 3 



ATtemative 3. 

Termination** (K, L, and P)| TC 



There would be no releases 
as a result of reactor 

accidents^ 



TC 



No long-term cosHiit«ent of 
resources at reactors: 
reduced comitaent at 
support facilities. 

SRS cleanup and 
institutional control would 
continue. 



Table 2-3. Comparison of Impacts of Alternatives (Page 10 of 10) 



a. 

b. 

c. 



f. 

1 . 



N3 

i 

00 



Impact 



Alternative 1. 

Froposed/No Action 



Alternative 2. 

Terminate K-, or L-, or P-Reactor or Combination of Any Two 

K ar i- ©r r 



Alternative 3, 

it;rniM>di.iun ik, l , 



t n\ t Tr* 

sna r;| ^^ 



A coffmitmeot for electricity 

to punp river water to 

maintain Steel Creek flows | TC 

would be required in 

addition to 2.5 tnegAUttts 

for each reactor. 



>Aiere specified^ the impacts consider the impacts of reactor operation and routine operations of the facilities supporting reactor operatron < support 

^Ai-finn A ^ f\ nrocAnfc A /lof-^iilAH a<L^Ac^cnAnt of iiiuart^. includina tho^^ fron ^uDOort facilities* 






1p 4 Ei^ i 



Li-f inn 



The Proposed Action/No-Action alternative is defined as the continued operation of K-. L-» and P-Reactors. Operation includes normal outages for fuel and 
target replacetnent and for maintenance. In general, impacts listed in this column represent the total of the indfvfdual impacts frosi &^ch reactor. 
Alternative 2 includes termination of K-, or L-. or P-Reactor, orK+L.K+P, orL+ P-Reactors in the immediate future and maintaining in cold standby. 



or K + L, 
The resiAirting reactors would continue to operate* Impacts are shown for operating or terminating operation of each reactor. In general, impacts from 

additive, for combinations InvoTvinq the terminatfon of K-fteactor operation, DOE also would termio 



nate 



operating or terminating any two reactors would be add 

the construction of the cooling tower. 

The Termination alternative is defined as terminating the operation of K-, L-, and P-Reactors in the immediate future and maintaining thetn in cold standby. 

EOE = effective dose equivalent. 

Normal operation includes the use of seepage basins. 

Due to 2-hour exposure, with typical meteorological conditions, for an accident resulting from a reloading error (3X core melt). 
Any variance in onsite population dose and fatality risks due to differing meteorological or topographical conditions among the th 
to be within the bounds of uncertainty of the severe accident analysis. 

Any variance in offsite fatality risks due to different meteorological or topographical conditions or slight differences in center of radii for the 

cations is expected to be within the bounds of uncertainty of the severe accident analysis. 



ree reactors is expected 



different reactor lo 



TC 



igth 
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CHAPTER 3 



AFFECTED ENVIRONMENT 



This chapter describes existing socioeconomic and environmental 
characteristics of the Savannah River Site (SRS) and the nearby region* Its 
purpose ifl to support the assessment of the environmental consequences 
discussed in Chapter k* 

The SRS is in southwestern South Carolina near the Savannah River » which 
borders Georgia, It encompasses approximately 800 square kilometers ( 1 98 , 737 
acreeX within the Atlantic Coastal Plain physiographic province*- -Figure 3-1 
s'hows the location of the Site in the South Carolina-Georgia region. 

Since 1951, the SRS has been a defense facility for the U.S. Department of 
Energy (DOE) and its predecessor agencies* It is a controlled area with 
public transit limited to through traffic only on S.C. Highway 125, U.S. 
Highway 278, SRS Road 1, and the CSX Railroad corridors. 

The Atomic Energy Commission (AEC), a DOE predecessor agency, selected the 
present location for SRS in November 1950 following a study of more than 100 ^jg 
prospective locations. Criteria used in this selection included the low 
population density, the accessibility of an adequate cooling water supply, and 
the low frequency of floods and destructive storms (DOE, 1980). Initial 
construction of SRS facilities began in February 1951. The first reactor 

Figure 3-2 shows individual SRS facilities, which include five reactors (C-, 
K-, L-, E-, and R-Reactors), two chemical separations areas (F- and H-Areas), 
a target and fuel fabrication facility (M-Area), a defense waste processing 
facility (S-Area), a saltstone facility (Z-Area), and various support 
facilities. K-, L-, and P-Reactors, the subjects of this environmental impact 
statement (EIS), are in the 80uth-**central portion of the SRS. 

The SRS includes portions of Aiken* Allendale, and Barnwell Countiesi South 
Carolina (Figure 3-1). Four population centers - Augusta, Georgia, and Aiken, 
Barnwell, and North Augusta, South Carolina - are within ^0 kilometers of the 
Site (NUS, 1990). Three small towns, Jackson, New Ellenton, and Snelllng, areflG 
immediately adjacent to the SRS boundary to the northwest, north, and east, 
respectively. 



3.1 HISTORIC AND ARCHAEOLOGICAL RESOURCES 



Institute of Archaeology and Anthropology, University of South Carolina, under 
contract with DOE, have provided considerable knowledge of the distribution) IE 
and content of archaeological and historic resources on the SRS (Sassaman at 
al*, 1989). There are no known archaeological resources within the K-, L-, 
and P-Reactor areas (Section 2.1.2.2). Construction activities associated 
with the reactor areas would have destroyed any historic and archaeological 
evidence during the 1950s. 
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Figure 3-1. Savannah River Site. 
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Figure 3-2. Savannah River Site Map 
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3*2 SOCIOECONQMIC AND COMMUNITY CHARACTERISTICS 

This section summarizes the socioeconomic characteristics of demographics , 
employment and income, and land use in the region; it is based on a 
comprehensive characterization of the socioeconomic and comraxmity 
TC I characteristics aroxind the SRS (NUS, 1990). The operation of K-> L-, and 
F-Reactors has had a major influence on these characteristics, and this 
section establishes a baseline for predicting the socioeoconomic impacts of 
terminating K-> L-, and/or P-Reactor operation (i.e. > alternatives discussed 
in this EIS). 

3.2.1 PAST IMPACTS OF THE SAVANNAH RIVER SITE 

The socioeconomic impacts of the Savannah River Site on the people and 
communities in its vicinity began in 1951 with the relocation of the resident 
population from the Site and construction of the first facilities. In 1952» 
the construction workforce peaked at 38,500 people* Populations of nearby 
tQijTig increased- and the niomber of trailer courts and new homes increased 
rapidly (Chapin et al., 1954)* 

Since completion of the initial construction at the SRS, its primary 
socioeconomic impact has been the creation of a large number of permanent 
jobs. The permanent operating and construction workforce has ranged from 
6,000 in the 1960s to 18*635 people in May 1989. About 92 percent of the 
workforce is employed by Westinghouse Savannah River Company and its 
subcontractors; the remaining 8 percent is employed by Wackenhut Services, 
Inc, (982) > the Department of Energy (383) » the University of Georgia (141), 
and the U.S* Forest Service (25)* 

The greatest impact of the SRS has been on Aiken County » especially on the 
Cities of Aiken and North Augusta, and the small towns immediately adjoining 
the Site. Table 3-1 lists the distribution of current SRS workers by place of 
residence, the latest population estimates for each county and selected city, 
and the percentage of the SRS workforce living in each jurisdiction. 

IE 1 3.2.2 SITE IMPACT AREA 

TC j At present , approximately 93 percent of SRS employees reside in a 13-county 
area surrounding the Site; nine of these counties are in South Carolina and 
four are in Georgia* Approximately 83 percent of the employees reside in the 
six-county area of ^ Aiken, Allendale, Bamberg, and Barnwell Counties in South 
Carolina, and Columbia and Richmond Counties in Georgia (Figure 3-3)* Because 
changes in employment related to reactor operation would affect current 
employees or attract new workers who are likely to reside in a distribution 
similar to that listed in Table 3-1, DOE studied this six-county area to 
assess potential socioeconomic and community effects. DOE also selected 
cities in the six counties to evaluate impacts. Table 3^1 lists these cities > 
which are shown in Figure 3-3. 

3,2.3 DEMOGRAPHY 

The Site region includes an area within an 80-^kilqme.ter radius of the center 
of the Site and the transient population witlTin'^T 16-kilometer radius of the 



•3 1. 



Table 3-1* 1988 Estimated Population in Six-County Area and Distribution |te 

of SRS Workforce by Place of Residence (May 1989^) 



Jurisdiction 



1988 SRS 

Population (est. ) Workforce 



South Carolina 




Aiken County 


122,200 


Aiken (city) 


(19,550)*= 


Jackson 


(2,120) 


New Ellen ton 


(3,370) 


North Augusta 


(17,300) 


Allendale County 


10,600 


Bamberg County 


17,600 


Barnwell County 


21,000 


Barnwell (city) 


(6,100) 


Other South Carolina 


Georgia 




Columbia Cotmty 


62,500 


Richmond County 


191,400 


Augus ta 


(44,760) 


Other Georgia 


NA 


UULI^JL O ^ClUCO 





9,192 
(4,060) 
(533) 
(486) 

(2,415) 
303 
328 
1,549 

(799) 
1,463 



1,119 

3,081 

(2,647) 

421 



Percentage of 
SRS Workforce^ 



49 
(22) 

(3) 
(3) 

(13) 
2 

2 

8 

(4) 

8 



6 
17 
(14) 
2 



IE 



^^7 



Not responding to survey 



Total 



NA 



425,300 



a. Source: Adapted from NUS, 1990. 

b. Based on the total ntunber of employ 

c. Numbers in parentheses are included 

d. NA = not applicable. 
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18,635 



100 



s (18,635). 
in the total county population 
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center of the Site. The following 
characteristics of the Site region. 

3.2.3.1 Six-Cog.qtv Area Population 



In 1988, the six-county population was 425,300, up 
Table 3-1 lists the 1988 populations for the six 

North Augusta, South Carolina, Aiken, Columbia, 
comprise the Augusta Standard Metropolitan Statistical 
by the U.S* Bureau of the Census. In 1988, the 



sections describe the demographic 



AllCriTfi t'.fl . 



from 376,058 in 1980* 
counties and selected 
Georgia ^ and Aiken and 
and Richniond Counties 
Area (SMSA) as defined 
estimated total SMSA 



population was 376 , 100 , In 1980 , about three-fourths of the six^county 
population lived in areas classified as urban by the U*S. Bureau of the Census* 
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Figure 3-3. The Site Region 
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From 1970 to 1980, the population in the six-county area grew by approximately! ic 
18 percent. During the same period. South Carolina's growth was 21 percent 
and Georffia's was 19 percent* The erowth from 1980 to 1988 was 13 percent for 
the six-county area, and 11 percent and 16 percent for South Carolina andf TC 
Georgia, respectively. 

The moat significant population increase occurred in Columbia County, Georgia, 
which had an average growth rate of about 8 percent per year between 1970 and 
1980. The rural counties of the six-county area - Allendale, Bamberg, and| ic 
Barnwell Counties in South Carolina - experienced population declines between 
1960 and 1970 » but this trend was reversed between 1970 and 1980 when 
population increases for these counties ranged from 10 to 16 percent. From 
1980 to 1988, changes ranged from a decrease of 2 percent in Bamberg County to 
an increase of 55 percent in Columbia County. 

In 1980, the population in the six-county area was slightly younger (median! tc 
age of 27.6) than the national average (median age of 30.0)* In 198^, birth 
rates in the six-county area were somewhat higher (16.8 births per 1000 
persons) than the national averages (15.5 births per 1000 persons). 

3*2.3.2 Regional Population 



In 1980, the estimated population in the Site region (i.e. , within 80 
kilometers of the center of SRS) was 589,803 people. The estimated population 
for the year 2000 is 796,356 people. This estimate assumes that the 
1970-to-1980 growth rates of each county in the Site region applies the U.S. 
Bureau of the Census state-level growth-rate projections to the 1980 estimated 
population (NUS, 1990), 

3.2.3.3 Transient Population 

The transient population includes people who are at a specified location, 
other than their normal residences, for short periods of time and could 
potentially be affected by accidental releases from reactor operations. This 
includes people at industrial plants , schools » churches , hospitals , prisons , 
military and airport installations, and recreational centers. The transient 
population within 16 kilometers of the center of the Site includes the SRS 
workforce; the current (December 20, 1989) workforce of 1,270 at the Vogtle 
Electric Generating Plant in Burke County, Georgia; and about 300 personnel 
working for Chem-Nuclear Systems, Inc* , in Barnwell County, South Carolina. 
The Barnwell Nuclear Fuel Plants which is owned by Allied General Nuclear 
Services, and Carolina Metals, Inc., are also in the Site region and maintain 
small work forces. 

Recreational hunting and camping account for about 10,000 visitor-days per 
year within a 24-kilometer radius of the center of the SRS ^ Travelers 
crossing the Site on U.S. Route 278^ S-C. Highway 125, and SRS Road 1, and on 
the CSX Railroad add about 20,800 person-days per year to the 16-kilometer 
transient population. 
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3.2*£v LAND USE 



The Site region contains approximately 20,341 square kilometers. Table 3-2 
lists the distribution of land use within the Site region. 



Table 3-2. Land Use Within the Site Region 



Land Use 



Percent 



II I ^ 11 






4*0 

Pine Forest and Forested Wetland 50*5 

Nonf crested Wetland and Water 3.3 

Agriculture, Grasslands, and Bare Soil 40*7 



Urban Areas 



1*5 



Source: NUS, 1990. 
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3.2.5 ECONOMY 

In 1988, the largest segment of nonfarm employment In the six-county area was 
governmental services* which represents 25 percent of the workforce. 
Manufacturing constitutes the largest nonfarm employment category in each 
county except Richmond and Columbia Counties, where government is the largest 
employment category. 

Emplo}rment levels in the six-county area have increased in recent decades as 
both the total labor force and participation rates have increased. 

Incomes per capita in Aiken, Columbia, and Richmond Counties were the highest 
in the six-county area. In 1986, the per capita income for the six-county 
area ($13,145) was 17 percent below the national average ($15,763); the other 
counties were 28 percent to 46 percent below the national average. 

The SRS has contributed substantially to the rise in the standard of living in 
TC ! the Site region. The Fiscal Year (FY) 1989 SRS operating budget was $3»2 
billion, and the FY 1990 budget is nearly $3.7 billion. 

The socioeconomic region of influence consists of four counties in South 
Carolina and two in Georgia* A comparison of the standard of living, housing 
rents and values * and inflation rate in the region of influence to those of 
South Carolina, Georgia, and the United States indicates that the region of 
influence is similar to or slightly below these areas. 



The SRS operating budget pays for labor, materials, and equipment. DOE 
estimates that 15 percent of total costs are for materials, 75 percent for 
labor, and the remainder for equipment. For a large manufacturing complex, 
tuc j.auor and materials expenditures gsueraixy go xnto tue j.ocaj. economy; 
equipment is purchased from outside the local area. Labor expenditures need 



3-8 



to be adjusted for taxes, social security withholding, and savings; this 
usually amounts to about 30 percent of total payroll. Thus, a general 
estimate of the percentage of the SRS budget going into the local-area economy 
is approximately 70 percent* 

The delivery of public services is driven by the ntamber of people served, and 
the level of service acceptable by those served. If a community maintains a 
balanced budget and has a stable population and economy, revenues should equal 
expenditures. If the P-, K-, and L-Reactors resiame production, no changes at 
SRS should impact the fiscal structures of the counties, cities, and school 
districts. Thus, the existing relationship between demand for services and 
revenues for SRS employees and their fatnilies would not change* If there are 

local communities. 
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3.3 GEOLOGY. HYDROLOGY. AND SEISMOLOGY 

This section describes the geologic, hydrogeologic, and se 
of the SRS that Influence both the safety and envlrontnental 
operation # 

3.3.1 GEOLOGY 



ismologic features 
Impacts of reactor 



This section describes the geologic setting of the SRS and the formations that 
comprise that setting. Volume I of the Reactor Operation Environmental 
Information Document (EID; WSRC, 1989a) provides detailed geologic information 
on the SRS reactor areas. 



The SRS is on the Aiken Plateau of the Upper Atlantic Coastal Plain about 40 
kilometers southeast of the Fall Line that separates the Atlantic Coastal 
Plain and the Piednsont *^rcvinces ^see Figure 3'-4); The Aiken Plateau is 
underlain by southeast dipping layers of sands, clays, and limestone that lie 
on top of a harder I older **basen)ent.** 

The northern part of the SRS has a basement consisting of crystalline rock 
greater than 230 million years old. The southern part has a basement 
consisting of 140- to 230-inillion-year-old sandstones, siltstones, claystones* 
and conglomerates. The two types of basement are separated by a fault. 
Neither type has much effect on the groundwater of the SRS* 

The upper layers are between 35 and 100 million years old and are between 200 
and 400 meters thick in the vicinity of the SRS J Figure 3-5 shows the depths 
and thicknesses of the layers. The many formations that make up the layers 
can be grouped into several different permeable zones (aquifers) separated by 
mostly impermeable clay layers (aquitards). Volxime I of the Reactor Operation 
EID (WSRC, 1989d} provides detailed information on the thickness and 
permeability characteristics of these features. 



The bottom-most layer is the Cape Fear Formation, which consists of sllty to 
QT^fl^vgtr gan/je and interbedded cla'^'Ss The a'^uifers on ton of the Cane Fear 
Formation consist of the Middendorf, Black Creek, and Pee Dee Formations. The 
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Figure 3-4. General Location of the Savannah River Site and Relationship to 

Physiographic Provinces of Eastern North America. 
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clay layer in the middle of the Black Creek Formation divides this aquifer 
into what are known as the Lower Cretaceous and Upper Cretaceous Aquifers, 
This aquifer is capped by the Rhems # Williamsburg , and lower Fishbume 
























44 n 



a 



water-confining zone* 



the Congaree and is 
is no thicker than 
composed of quartz 



The upper part of the Fishburne Formation and the Congaree Formation make up a 
second aquifer beneath the SRS consisting of clean sands. A thin continuous 
clay layer called the "green clay" at the bottom of the overlying Santee 
Limestone Formation is the cap for this aquifer* The "green clay" overlies 

continuous over most of SKS; it varies in thickness, but 
3 meters ♦ The rest of the Santee Limestone Formation is 
sand, limestone, and calcareous clay. The Clinchf ield 
Formation made of silty sand» the Dry Branch Formation made of carbonates and 
sand with thin clay layers, and the Tobacco Road Sand Formation made of sand 
with thin clay layers comprise a thick zone that is locally water-bearing* 
Figure 3-5 does not show the Clinchf ield Formation, which has not been mapped 
on a sitewide basis; however, this formation has been identified at several 
locations on SRS, including the reactor areas. On top of the Tobacco Road 
Sand Formation in some areas of the SRS is the Upland Unit, which consists of 
silty sands and lenses of conglomerates and clays • 






This section describes the geologic structures in the SRS region, and the 

Site ' s susceptibility to earthqxiakes • Seismic events are an important factor 

in the assessment of the consequences and risks associated with postulated 
reactor accidents in Chapter 4» 

3.3.2.1 Geologic Structures 



The Blue Ridge, the Valley and Ridge, and the Piedmont provinces, all of which 
are associated with the Appalachian Mountain building episodes (see Figure 
3-A), contain several fault systems that are located northwest of the Fall 
Line. The closest of f site fault system of significance is the Augusta Fault 
Zone, approximately AO kilometers from the SRS* In this fault zone, the 
Belair Fault has experienced the most recent movement, but it is not 
considered capable of generating major earthquakes (Case, 1977). There is no 

evidence of recent displacement along any fault within 300 
of the SRS, with the possible exception of the buried faults in the 

of the 1886 Charleston earthquake (which occurred 
<ippiroJtiinaLe±y i^j kilometers from the Site) (Lyttle et al . , 1979; Behrendt 
et al. , 1981; Talwani, 1982; Du Pont, 1982a; Hamilton, Behrendt, and 
Ackermann, 1983)* An onsite exception includes possible strike-slip or 
reverse motion on the fault associated with the Dunbarton Basin (Stephenson, 
Talwani, and Rawlins, 1985). 



conclusive 

kilometers 
epicentral 



1 1 



Several Triassic-Jurasslc basins, 140 to 230 million years old, have been 
identified in the Coastal Plain province of South Carolina and Georgia. The 
Dunbarton Triassic Basin, which is under the SRS, was formed by the normal 
fault movement alone a northeast-trendine zone of weakness* After infilline* 
deposition, and erosion of Triassic sediments, possible reverse movement 
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occurred along this fault during the Late Cretaceous. A recent study cites 
three other faults in the area^ two transverse and one now called the Pen 
Branch Faulty which closely parallels and might coincide with the Dunbar ton | IC 
Fault* Geophysical data indicate minimal vertical movement along the 
transverse fault but possible reverse fault motion along the Pen Branch Fault 
(Chapman and DiStefano, 1989). 

Investigations to date indicate that the Pen Branch Fault is at least 32 
kilometers long (Snipes, Fallawj and Price , 1988) and runs almost parallel to 
and might, in part, coincide with the previously known border fault of the 
Dunbar ton Basin. The maximum vertical displacement of th^ fault is on the 
order of 30 meters near the base of the Coastal Plain sediments* The s^nse of 
movement of the fault however is not yet fully understood. At depth, the Pen 
Branch Fault offsets geologic stratuun of Cretaceous and Tertiary age 
suggesting intermittent iijovement from 90 to 35 million years before the 
present. The date of the last movement on the Pen Branch Fault has not been 
determined. The Fen Branch Fault investigation program now under way is 
designed to address fault capability according to U.S. Nuclear Regulatory 
Commission (NRG) reactor siting criteria (10 CFR 100 > Appendix A)* Under 
these criteria, a fault is considered capable if it has moved within the last 
35,000 years J has recurring movement within the last 500,000 years, has any 
earthquake activity related to it, or is associated with another capable 
fault. The current investigation program is designed to characterize the Pen 
Branch Fault in terms of dimensions , regional geologic relationships , and 
magnitude and history of movements The program consists of well drilling, 
shallow seismic reflection surveys, and trenching. 

Surface mapping, subsurface boring, and geophysical investigations on the Site 
have detected several other surficial faults. These faults are generally less 
than 300 meters long with displacements of less than 1 meter (Du Pont, 1980). 
The relationship of these features to the Pen Branch Fault and their 
capability is being investigated under the Pen Branch Fault investigation TC 
program* 

3.3.2.2 Seismicitv 

Two major earthquakes have occurred within 300 kilometers of the SRS. The 
first was the Charleston earthquake of 1886, which had an estimated Richter 
magnitude of 6*8 and occurred approximately 145 kilometers from the Site. The 
Site felt an estimated peak horizontal acceleration of 10 percent of gravity 
(O.lOg) during this quake (URS/Blume, 1982). The second major earthquake was 
the Union County, South Carolina, earthquake of 1913, which had an estimated 
Richter magnitude of 6.0 and occurred about 160 kilometers from the Site 
(Bollinger, 1973)* Because these earthquakes have not been associated I tc 
conclusively with a specific fault, a determination of the amount of 
displacement resulting from them cannot be made. 

Within the SRS boundary, two earthquakes have occurred during recent years. 
On June 8, 1985, an earthquake with a local magnitude of 2.6 and a focal depth 
of 0.96 kilometer occurred on the Site. The epicenter was just to the west of 
the C" and K-Areas. The acceleration produced by the earthquake did not 
activate instrumentation in the reactor areas (detection limits of 0.002g) . 
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On August 5, 1988, an earthquake with a local magnitude of 2*0 and a focal 
depth of 2.68 kilometers occurred on the Site* Its epicenter was just to the 
northeast of K-Area. Although the 1988 earthquake was not felt onsite, it was 
recorded by sensors within 100 kilometers of the Site. 

Figure 3-6 shows the locations of these two earthquakes in relation to the 
Dunbarton Basin border fault and associated features. A report on the August 
1988 earthquake (Stephenson, 1988) reviewed the latest earthquake history. 
This report predicts recurrence rates of 1 year for a magnitude 2.0 earthquake 
for the southeast coastal plain. However^ the report notes that historic data 
to calculate recurrence rates accurately are sparse. 
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The use and quality of water resources are affected by reactor operation. 
This section describes the surface- and subsurface-water resources of the SRS* 

3,4.1 SURFACE-WATER RESOURCES 

This section describes the features and quality of the surface-water bodies on 
or adjacent to the SRS. 

3*4*1*1 gurfgtQ. ^-Water Systems 

The Savannah River is the principal surface-water system near the Site*. The 
river adioins the Site alone its southwestern boundary. The total drainaee 

■^ -fc-^ - - - ^ - - - - — — ^ - 

area of the river, 27,388 square kilometers, encompasses all or parts of 41 
counties in Georgia, South Carolina, and North Carolina. More than 77 percent 
of the drainage area is upriver of the Site (Lower, 1985). On the Site, a 
swamp lies in the floodplain along the river for a distance of about 16 
kilometers. The average width of the swamp is about 2.4 kilometers. 

The SRS contains six principal streams: Upper Three Runs Creek, Beaver Dam 
Creek, Fourmile Branch, Pen Branch (including its tributary, Indian Grave 
iBranch), Steel Creek (including its tributary, Meyers Branch), and Lower Three 
Runs Creek (Figure 3-7) . Pen Branch flows into Steel Creek before reaching 
the Savannah River. These streams rise on the Aiken Plateau and descend 30 to 
61 meters before discharging into the river. DOE utilizes three of these 
streams - Pen Branch, Steel Creek, and Lower Three Runs Creek - as receiving 
streams for cooling water discharges from K-, L-, and P-Reactors, respectively. 

3.4.1.2 gurface- Water H ydrology 
3.4.1.2.1 Savannah River 

Five large reservoirs upriver of the Site - J. Strom Thurmond (formerly Clarks 
Hill), Richard B. Russell, Hartwell, Keowee, and Jocassee (Figure 3-8) - 
regulate the streamflow in the Savannah River (COE, 1989; Duke Power Company, 
1977). The operation of these reservoirs and the New Savannah River Lock and 
Dam at Augus ta has s tab il ized river flows near Augus ta ; the average annual 
flow for the 81-year period of record is 283.9 cubic meters per second (Figure 
3-8; Bennett et al., 1989). 



3-14 




Legend : 

D Inferred Faults Showing 
U Downthrow and Upthrow 

? Sense of Motion Uncertain 

Earthquake Epicenters 



12 3 4 MtUES 

>•' — r — '—I r" J '7 "' 

12 3 4 5 KILOMETERS 



SAVANNAH RIVER SITE 

Figures 2-39 and 2-40 in the EID {WSRC. 1989a) contains more detail. 



Modilied from Du Pont, t988i 

Figure 3-6. Location of Known Earthquakes Since 1985 Beneath SRS in Relation to 

Inferred Faults. 
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Figure 3*7. Surface Water Features at the Savannah River Site. 
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Figure 3-8. Savannah River Drainage Basin and Reservoirs 
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Natural discharge patterns in the Savannah River are cyclic: maximum river 
flows typically occur in the winter and spring, and the lowest flows occur in 
the sumnier and fall (DOE, 198A). Since the niid-1950s, three severe droughts 
(195A-1956; 1980-1981; 1985-1988) have occurred in the southeastern United 
States (SAIC, 1989). The most recent drought is considered the worst on 
record; inflows to the river during this period are the lowest recorded during 
this century (COE, 1989). 

Average river flows recorded at Augusta during 1981 and 1982 were markedly 
lower than the historical mean; the mean value for 1981 (197 cubic meters per 
second) was> at that time* the lowest since the very dry year of 1955 (193 
cubic meters per second; SAIC, 1989). During Water Years (October 1 through 
September 30) 1985 through 1988, mean annual river discharges at Augusta have 
averaged 183 cubic meters per second (range: 107-759 cubic meters per second) 
(Bennett et al., 1986; Bennett et al., 1987, 1988, 1989; SAIC, 1989). 

During the recent drought, the U.S. Army Corps of Engineers (COE) maintained 
niinimiim water releases from the Thurmond Dain based on water use requirements 
of downstream users, primarily the Savannah River Site (SAIC, 1989) < Low-flow 
tests during 1980 and 1981 established minimum river flow requirements of 138 
and 117 cubic meters per second at the Site to enable pumping of cooling water 
for three- and two-reactor operation, respectively. Maintaining these flows 
requires a discharge from Thurmond Dam of 102 cubic meters per second. 
Maintaining water quality and managing fish and wildlife resources downstream 
requires flows at Augusta of at least 127 cubic meters per second (COE, 
1989). Mean monthly river flows at Augusta were close to this value during 
October and November 1986 and were lower during the spring, summer ^ and fall 
of 1988 (SAIC, 1989). 

Beginning in 1986, the COE began developing a strategy and plans to address 
the worsening water-shortage conditions in the Savannah River Basin; this 
effort has resulted in the Savannah River Basin Draught Contingency Plan (COE, 
1989). One of the primary objectives of the plan is to operate Thurmond Dam 
at water-release levels of no less than 102 cubic meters per second to meet 
downstream water requirements. This plan would maintain river flows required 
for the maintenance of downstream water quality and for the management of fish 
and wildlife resources as long as possible without jeopardizing water supplies. 

The peak historic flood for the 81-year period of record was 9,910 cubic 

meters per second in 1929 near Augusta (Bennett et al., 1989). Since the 

construction of the upstream reservoirs, the maximum average monthly flow has 

been 1,242 cubic meters per second for the month of April (1964-1981; DOE, 
1984). 

3.4.1.2.2 Pen Branch 

The only significant tributary to Pen Branch is Indian Grave Branch, which 
flows into Pen Branch about 8 kilometers upstream from the swamp (Du Pont, 
1987a; see Figure 3-7). Pen Branch enters the swamp about 5 kilometers from 
the river, and flows parallel to the river before discharging into Steel Creek 
about 0.8 kilometer from its mouth. 
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Pen Branch and Indian Grave Branch drain about 56 square kilometers of 
watershed upstream from the swamp. Indian Grave Branch receives the effluent 
cooling water from K-Reactor* Upstream of K-Area discharges, Indian Grave 
Branch flow averages about 0*03 cubic meter per second. Pen Branch is also a 
small stream at its confluence with Indian Grave Branch, with an averagelxc 
natural flow of 0*1 to 0.3 cubic meter per second (Du Pont, 1987a). 

K-Reactor presently withdraws approximately 11*3 cubic meters of water per 
second from the Savannah River* This flow passes through a supply reservoir 
(186-Basin) and the reactor heat exchangers, and discharges down Indian Grave 
Branch and Pen Branch back to the river. K-Reactor discharges approximately 
11.3 cubic meters of reactor cooling water per second; this flow includes 10.5 

<-« mo ^,.u4^ t»Af-Av-^ «a-r* car^nT^A €mm tht^ t-oflrhnr htP^t f^xr^hanffers Bud 0*3 to 

0.6 cubic meter per second of service water and other flows. 

In addition to reactor cooling water effluents from K-Area, discharges to Pen 
Branch and Indian Grave Branch include nonprocess cooling water, ash basin 
effluent waters, powerhouse wastewater, waste treatment plant overflow, 
reactor process wastewater, and sanitary wastewater, all of which are 
associated with K-Area operation. 
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Since November 1976, the U*S. Geological Survey (USGS) has maintained a f low^ 
recorder on Pen Branch at SRS Road A-13.2 (see Figure 3^7). From 1976 toi it: 
1982, the flow at this station ranged from a minimum of 0.6 cubic meter per 
second during a K-Reactor outage to a maximum of about 27 cubic meters per 
second during K-Reactor operation and a simultaneous heavy precipitation event. 

During Water Years 1985 to 1988, the stream flow measured in Pen Branch at SRS 
Road A-13.2 averaged 8.2 cubic meters per second, with individual measurements 
ranging from 0.6 to 14.8 cubic meters per second. Flow rates measured in Pen 
Branch upstream of the influence of reactor cooling water discharge (at SRS 
D^^j Ti'i ^.«^4^cy ^H^ e n^r^tyA flvp-rflP'firf 0.2 rubic mcter oer second, with 

individual values ranging from 0.02 to 6. A cubic meters per second (Bennett 

et al., 1986; Bennett et al., 1987, 1988, 1989). 

3.4,1*2.3 Steel Creek and L-Lake 

Steel Creek flows southwest, enters the Savannah River Swamp, and then flows 
approximately 3 kilometers before discharging into the river (Du Pont, 1987a; 
see Figure 3-7). In the swamp, it joins the flow from Pen Branch and part of 
the flow from Fourmlle Branch. 

The drainage area of Steel Creek and its main tributary, Meyers Branch, covers 
about 90 square kilometers. Historically, Steel Creek received cooling water 
discharges from P- and L-Reactors* P-Reactor discharges have been rerouted to xc 
Par Pond. Steel Creek currently receives cooling water discharges from 
L-Reactor via L-Lake. 

DOE constructed L-Lake on Steel Creek in 1985 to receive and cool the thermal 
effluent from L-Reactor (Du Pont, 1988b)* The construction of the dam 
^o.T^/^iiTi^^H annt-mrimahfilv 7.2 kilometers of the unner portions of Steel Creek 
(Figure 3-7). Dam construction and reservoir filling were complete in October 
1985, and L-Reactor resumed operation at the end of that month. 
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The width of L-Lake averages about 600 meters, reaching a maximtun of about 
1,200 meters. The normal pool elevation of the lake is 58 meters. At this 
elevation J the dam impounds about 31 million cubic meters of water, covering 
about 1,034 acres* 

The L-Reactor secondary cooling system withdraws water from the Savannah River 
at a rate of approximately 11*3 cubic meters per second. The heated river 
water discharges into L-Lake through National Pollutant Discharge Elimination 
System (NPDES) outfall L-007* After passing through L--Lake, cooling water 
exits through L-Lake Dam and returns to the river through Steel Creek, During 
normal operating conditions, cooling water flow from the reactor averages 
approximately 11*3 meters per second. With full reactor coolant flow, 
discharge from the lake to Steel Creek is maintained at about 11,3 cubic 
meters per second, except during periods of extreme rainfall* During reactor 
outages between March and June, which is the spring spawning season, the flow 
through the dam is controlled to provide a minimum of 3 cubic meters per 
second, maintaining access by fish to Steel Creek for spawning* During 
reactor outages in the remainder of the year, flow through the dam is 
maintained at a minimum of 1.5 cubic meters per second to allow fish to move 
freely from the base of the dam to the river. The natural flow in Steel Creek 
provides part of this l*5-cubic-meter-per-second flow* 

Other discharges to Steel Creek come from P- and L-Areas and the Railroad Yard 
Tc|(618-G), which is 2 kilometers east of P-Reactor. These facilities discharge 
effluents to Steel Creek or to Meyers Branch; the discharges include ash basin 
effluent water , nonprocess cooling water , powerhouse was tewater , reactor 
process effluents , sanitary treatment plant effluents , water treatment plant 
wastewater, and vehicle washwater* Occasionally water is diverted from Par 
Pond to Steel Creek through NPDES outfall P-013. Since the formation of 
L-Lake, effluent from outfall P-013 has averaged 0*13 cubic meter per second* 
Flow in Steel Creek just upstream from L-Lake has averaged 0*17 cubic meter 
per second since May 1985* 

From March 197^ to September 1985, the USGS maintained a continuous-flow 
recorder on Steel Creek at Old Hattiesville Bridge, which is about 0.8 
kilometer above the confluence of the creek with the swamp. From 1974 to 

the minimum recorded flow at this station was 0.24 cubic meter per 
second; the maximum flow was 13 cubic meters per second. 
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Since March 1985, USGS has measured the stream flow at the point where SRS 
Tc|Road A crosses Steel Creek (see Figure 3-7). In the period since the 
construction of L-Lake (Water Years 1986-1988), the stream flow in Steel Creek 
at Road A averaged 7.4 cubic meters per second, with individual measurements 
ranging from 0.2 to 14*2 cubic meters per second (Bennett et al., 1987. 1988, 
1989). 

3.4*1.2.4 Lower Three Runs Creek and Par Pond 

Lower Three Runs Creek has the second largest watershed of the onsite streams 
(about 466 sqixare kilometers; Du Pont, 1987a; see Figure 3^7). In 1958, the 
AEC impounded its headwaters with an earthen dam to form Par Pond (Figure 
3-7); the purpose of the pond was to provide cooling for recirculated cooling 
water for P^ and R'-Reactors. The pond has three major arms: the north or 
upper arm, the middle arm, and the south or lower arm, which follow the stream 
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bed and drainage areas of the upper reaches of Lower Three Runs Creek and its 
tributaries , Poplar Branch j and Joyce Branch, respectively • The surface area 
of Par Pond is about 2,6^0 acres • The pond has an average depth of about 6 
meters * the maxiniun! de^th near the dsu^ ±s about 1 7 lUBtsvs ~ I^roii? the dsxn^ 
Lower Three Runs Creek flows for about 32 kilometers to the Savannah River, 
Several small tributaries rising off the Site flow into the creek in its lower 
reaches. Volume HI of the Reactor Operation EID (WSRC, 1989^) describes the 
surface hydrology of the Lower Three Runs Creek-Par Pond system in detail • 

Secondary cooling of P-Reactor is provided by a flow of water supplied 
primarily from Par Pond (Du Pont, 1985a). Water flow from Par Pond to P-Area 
ranges from 5*9 cubic meters per second to 11.6 cubic meters per second* and 
averages 9*8 cubic meters per second when P-Reactor is operating. When 
P-Reactor is not operating, flow from Par Pond has ranged from 0*0 to 11.0 
cubic meters per second^ and averages 4*8 cubic meters per second* During 
periods of reactor operation (typically about 72 percent of the year), losses 
from evaporation, seepage, and overflow from the Par Pond system are 
rnmnensated b'*' ^uis^in^" makeu" water at a rate of 1*0 to 1*4 cubic meters ^er 
second, from the Savannah River* When the reactor is not operating, 
approximately 0*6 to 0^8 cubic meter per second of river water is pumped 
(Wilde and Tilly, 1985). The effluent cooling water flows from the reactor 
heat exchangers back to the middle arm of Par Pond through 6 , 8 kilometers of 
manmade canals and six smaller impoundments, including Fond C. Fond C was i 
cons true ted at the same time as Par Pond * Be tween Pond C and Par Pond is the 
'*Hot Dam," At this dam, the reactor cooling water effluent is funneled, under 
gravity head, from the bottom of Pond C (at 11 meters), entraining and mixing 
with the cooler water and forming a thermal plume after spreading out at the 
surface. 

Since March 1974, USGS has maintained a gauging station on Lower Three Runs 
Creek (Figure 3-7). From 1974 to 1982, the average flow at this station was 
2i6 cubic jneters ^igr seconds The maximuin flow recorded at this station was 
20*8 cubic meters per second; the mlnimxnn flow was 0.4 cubic meter per second* 

During Water Years 1985 to 1988, the stream flow on Lower Three Runs Creek 
averaged 1.7 cubic meters per second; individual flow measurements for this 
period ranged from 0*4 to 8*6 cubic meters per second (Bennett et al * , 1986; 
Bennett et al., 1987, 1988, 1989). 

3.4.1,3 Surf ace-Water Quality 

In the vicinity of the Site , the Savannah River has the classification of a 
Class B stream under the South Carolina Water Classification Regulations 
(SCDHEC, 1989)* These regulations broadly define Class B waters as suitable 
for secondary-contact recreation and as a source of drinking water after 
conventional treatnient according? to a^^Tiroved re^^ulatorv recrimes^ 

The South Carolina Department of Health and Environmental Control (SCDHEC) 
classifies SRS streams that are tributaries to the Savannah River as Class B 
streams. Routine analyses of samples taken since 1973 from onsite stream 
locations indicate that SRS discharges have complied with Class B water 
classification standards, with the exception of streams receiving thermal 
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discharges, which exceed temperature and occasionally are below dissolved 
oxygen standards. 

In July 1983, DOE initiated a 2-year Comprehensive Cooling Water Study (CCWS) 
to ascertain the effects of thermal discharges on the Savannah River and 
onsite stream water quality (Du Pont, 1987a). The following sections 
summarize the water quality of the Savannah River and major onsite streams* 

3 .A. 1.3.1 Savannah River 

SRS discharges wastewater into the Savannah River via onsite tributaries under 
the sitewide NPDES permit. These discharges are primarily thermal effluents, 
but also include domestic and industrial wastes (Lower, 1985). 



The variability of the chemistry of the Savannah River has decreased over the 
past 20 years, primarily because of improved waste treatment and the 
stabilized flow provided by upstream dams* The pH of the river has remained 
o-wj-^iEi^Ajf en-j.ux*^t ixjLvci wttLCJ. XH LcxaLxvexy 50£i. ana wen oxygenarea. water 
temperatures range from an average winter low of 8**C to more than 24**C during 
summer months* Table 3-3 compares the mean concentrations of water-quality 
parameters measured at locations upstream and downstream of the Site from 1983 
to 1985* In the vicinity of the Site, South Carolina Class B stream water 
classification standards are met in the river (Lower, 1985). 

River temperatures increase by about 1*0*C over the 18 River Miles between 
Ellenton Landing near the SRS pumphouses and Millet, South Carolina, below 
Steel Creek. River temperatures are affected by withdrawal of relatively cold 
water from the lower levels of Lake Thurmond (hypolimnetic withdrawal)* From 
June 1955 through September 1982, the river temperature at Ellenton Landing 
upstream of SRS thermal discharges equaled or exceeded 28**C three times and 
eqtialed or exceeded 28.3*C once (DOE, 1984). 

3.4.1*3.2 Onsite Streams 

Data collected from 1983 to 1985 as part of the CCWS indicate that the major 
factors affecting the water chemistry of onsite streams include a natural 
chemical gradient (a change in the chemical concentration of water as it flows 
over and dissolves chemicals from soil, sediments, mineral deposits, or 
dissolves gases from the atmosphere), thermal and current velocity conditions, 
addition of Savannah River water for reactor secondary cooling, natural 
transport and transformation processes, and point-source discharges related to 
SRS operations (Du Pont, 1987a). Other sources of onsite water-quality data 
include CCWS annual and final reports (Du Pont, 1985b, 1987a) and the Clean 
Water Act (CWA) Section 316(a) demonstrations for L-Lake and Par Fond 
(Du Pont, 1985a, 1988b). 

3.4.1.4 Surface- Water Use 

Upstream from the Site, the Savannah River supplies municipal water for 
Augusta, Georgia, and North Augusta, South Carolina (DOE, 1987a). Downstream, 
the Beaufort-Jasper Water Authority in South Carolina (River Mile 39*2) 
withdraws about 19,700 cubic meters per day (0.23 cubic meter per second) to 
supply domestic water for a population of about 51,000. The Cherokee Hill 
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Mean Concentrations (except pH) of Water-Quality Parameters 
Measured in the Savannah River at Locations Upstream and 
Downstream of the Savannah River Site, 1983-1985^ 
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Station Location^ 



Parameters (units) 



■ IMMt^'JWl 



Temperature CO 

pH (range; units) 

Dissolved oxygen (mg/L) 

Alkalinity (mg/L) 

Conductivity (|Iinhos/cm) 

Turbidity (NTU)*^ 

Suspended solids (mg/L) 

Volatile solids (rag/L) 

Total dissolved solids (mg/L) 

Total solids (mg/L) 

Chemical oxygen demand (mg/L) 

Chlorides (mg/L) 

Nitrates + nitrites (mg N/L) 

Sulfates (mg/L) 

Total phosphates (mg P/L) 

Aluminum (mg/L) 

Ammonia (mg N/L) 

Calcium (mg/L) 

i-i /*«^ /t \ 

Cadmium (mg/L) 
Magnesium (mg/L) 
Manganese (mg/L) 
Mercury (mg/L) 
Nickel (mg/L) 
Sodium (mg/L) 
Iron (mg/L) 
Lead (mg/L) 
Chromium (mg/L) 
Zinc (rag/L) 



Upstream 
at RM 158.5*= 



Downstream 
at Highway 301 Bridge, 
RM 118. 7*= 



- 7.7 



17,0 

6.2 

9.6 
19.0 
77.7 

5.0 

8.9 

3.0 
59.7 
68.7 

loa 

6.2 
0.42 

5.5 

0.09 
0.22 
0.12 

5.0 

n ni 

0.01 

1.2A 

0.15 

0.00017 

0.06 

7.8 

0.48 

0.01 
<0.01 
<0.03 



a. 
b. 
c. 
d. 



Source: Du Pont, 1987a. 
For station locations, see Figure 3-8. 
RM = River Miles measured from the mouth 
NTU = Nephelometric turbidity units. 



- 7.8 



18.0 

6.1 

9.3 
18.7 
77.0 

4.6 

9.7 

3.0 
60.7 
70.7 
10.2 

6.4 

0.37 

5.7 

0.11 

0.19 

0.066 

5.1 

n.m 

0.01 
1.21 
0.10 
0.00018 
0.06 
7.66 
0.61 
0.01 
<0.01 
0.024 



of the Savannah River 



Water Treatment Plant at Port Wentworth, Georgia (River Mile 29.0), withdraws 
about 116,000 cubic meters per day (1.35 cubic meters per second/ to supply a 
population of about 20,000 in a business-industrial complex near Savannah, 
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Georgia (DOE, 1987b)* Both systems plan plant expansions in the future (i*e*, 
Beaufort-Jasper will supply domestic water to 117,000 people, and Cherokee 
Hill will supply a domestic equivalent of 200,000 people by the year 2000)* 

When K-, L-, and P-Reactors and the D-Area Powerhouse are at power, the 
maximum SRS withdrawal rate from the river is about 28.5 cubic meters per 
second, primarily for use as cooling water in the production reactors and 
coal-fired steam plants. Almost all of this water returns to the river via 
SRS streams; consumptive water use is about 0.85 cubic meter per second at 
K-Reactor, 1.25 cubic meters per second each at L- and P-Reactors, and about 
0,3 cubic meter per second at the D-Area Powerhouse (DOE, 1987b). 



Along 
plant 
Creek 



with the heated SRS cooling water, the river receives sewage treatment 
effluents from Augusta, Georgia, and North Augusta, Aiken, and Horse 
Valley, South Carolina; and other waste discharges via its tributaries* 



In 1987 and 1989, Unit One and Unit Two, respectively, of the Vogtle Electric 
Generating Plant began operation. Each unit withdraws an average of 1.3 cubic 
meters per second from the river, primarily for cooling-tower makeup, and 
returns an average of 0.35 cubic meter per second (NRC, 1985). The Urquhart 
Steam Generating Station at Beech Island withdraws approximately 7. A cubic 
meters per second of once-through cooling water (DOE, 1987b). 

Recreational use of Impoimdments on the Savannah River, including swimming, 
fishing, and boating water contact recreation, is more extensive upstream than 
it Is near the Site and downstream. Downstream of SRS, Savannah River water 
is not used for Irrigations 

3.4.2 SUBSURFACE-WATER RESOURCES 

This section describes the groundwater units, movement, quality, and use on 
and near the SRS. 
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Three distinct hydrogeologic systems underlie the Site: (1) the coastal plain 
sediments, where groundwater exists in porous sands and clays; (2) the 
crystalline metamorphic rock beneath the coastal plain sediments, where 
groundwater exists in small fractures in schist, gneiss, and quartzite; and 
(3) the Dunbarton Triassic Basin within the crystalline metamorphic complex, 
where groundwater exists in intergranular spaces in metamuds tones and 
sandstones. The latter two hydrogeologic systems do not serve as groundwater 
sources at the SRS. 

The hydrogeologic units used in this document are defined in Volume I of the 
EID prepared in support of this EIS (wSRG» l989a). Within the SRS boundaries, 
the coastal plain sedimentary units Involved in the hydrogeologic system are 



the Tobacco Road , Dry 
Fishburne, Williamsburg, 
Formations* Table 3-4 
stratlgraphic units used 



the hydrostratigraphic zones. 



Branch, Clinchf ield, Santee Limestone, Congaree, 

Rhems, Peedee, Black Creek, Middendorf, and Cape Fear 

lists relationships between the hydrogeologic and 

in this document. The following paragraphs describe 
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Table 3-4. Hydros tratigraphic and Stratigraphic Units 



Hydrogeologlc Unit 



Water Table 



'*Green Clay" Aquitard 

Aquifer 2 

(Tertiary Age) 



"Ellenton" Aquitard 



Stratigraphic Unit(s) 



Upland 

Tobacco Road 

Dry Branch Formation 

Clinchfield Formation 

San tee Limestone Formation 

Congaree Formation 
Four Mile Member of 
Fishbume Formation 

Snapp Member of 

Williamsburg Formation 

Ellen ton Member of Rhems Formation 
and 6 meters of Steel Creek 
Member of Feedee Formation 



TE 



Aquifer 1 

(Cretaceous Age) 



Base Aquitard 



Steel Creek Member of 

Formation 
Black Creek Formation 
Middendorf Formation 

Cape Fear Formation 



Feedee 



Aquifer 1, formerly called the Tuscaloosa, consists of the Cretaceous 
sediments of the Middendorf, Black Creek, and Feedee Formations. This zone 
forms a prolific groundwater aquifer that is approximately 140 meters thlckt 
Wells in this aquifer can yield as much as 4 cubic meters of water per minute. 

The "Ellenton" Aquitard, a zone that restricts the flow of groundwater, caps 
Aquifer 1, and is composed of the uppermost section of the Feedee Formation 
and the lower sections of the Rhems Formation, This aquitard is approximately 
15 meters thick and is believed to form the principal confining zone beneath 
the Site based on an elevation of head differences (the elevation of the 
free-standing groundwater above sea-level datum) and other hydraulic 
properties. This confining layer restricts the downward movement of water 
into the sands of Aquifer 1. 

Aquifer 2, which overlies the "Ellenton'* Aquitard, consists of the 
Williamsburg, Fishbume, and Congaree Formations. Wells in this aquifer can 
yield up to 0*4 cubic meter of water per minute. 

Overlying Aquifer 2 is the "Green Clay" Aquitard. This aquitard primarily 
consists of the clay-rich, fine-grained sands of the Santee Limestone 
Formation. This layer is continuous over most of the Site and thickens toward 
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the southeast* The "Green Clay" Aquitard, where present, can locally be a 
barrier to vertical grotuidwater flow between aquifers* For example, this 
aquitard supports a large head difference of approximately 17 meters between 
Aquifer 2 and the water table in the central part of the Site (DOE, 1987a) • 

The water table lies within the Clinchfield, Dry Branchy and Tobacco Road 
Formations and the "Upland Unit," 10 to 30 meters beneath the surface at the 
SRS. This aquifer consists primarily of fine-to-coarse sands and sandy clays 
and ranges from to 27 meters in thickness* The high clay content of this 
unit restricts the production capacity of wells; therefore, the aquifer 

accommodates only domestic wells of low production (Scott et al*, 1987; Root, 
1983; Du Pont, 1983a) • 

In the central portion of the Site, the head in Aquifer 1 is higher than that 
of Aquifer 2. This relationship prevents the downward movement of water from 
Aquifer 2 to Aquifer 1. 

3.4.2.2 Groundwater Movement 

The water table on the Site is recharged primarily by precipitation, which 
moves through the formations in a predominately vertical direction at a rate 



lower formations are also partially recharged by flow from of f site areas. 
Natural flow directions in the aquifer are toward discharge points at the 
Savannah River tributaries, specifically Upper Three Runs Creek, Fourmile 
Branch, Pen Branch, and Indian Grave Branch (a tributary of Fen Branch). 

Aquifer 2 is recharged in offsite outcrop areas updip and by seepage from the 
overlying formations on the Site. Natural flow directions in this aquifer are 
from the recharge areas toward discharge points at the wetlands along Upper 
Three Runs Creek and the Savannah River. 

Aquifer 1 is recharged in offsite outcrop areas near the Fall Line in Aiken 
County and through the overlying sediments north and west of Upper Three Runs 
Creek. Natural flow direction in this aquifer is toward its discharge point 
in the wetlands along the Savannah River. Under the Site, the direction of 
groundwater movement in these formations is southwest toward the Savannah 
River valley. 

The groundwater near the Savannah River and onsite streams is diverted toward 
low hydraulic head areas caused by natural discharge to the surface water* 
Each stream dissects the hydrogeologic units, differently: the smaller streams 
become natural discharge points for groundwater in the water table; the 
Savannah River tributaries are discharge points for Aquifer 2; and the 
Savannah River is the discharge point for groundwater in the deeper 
Aquifer 1. Thus, discrete groundwater subunits are created, each with its own 
recharge and discharge areas. 

3.4.2,3 Groundwater Quality 

A substantial amount of groundwater data has been generated from SRS 
monitoring wells over the past several years. Data from groundwater sampling 
since 1982 were reported in Technical Summary of Grp ymdwater Quality 
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P rotectio n Pro gram at Savannah River Plant (Chris tensen and Gordon, 1983); the 
SRP Environmental Reports for 1985, 1986, and 1987 (Zeigler, Lawrimore, and 
Heath. 1986: Zeieler et al.* 1987; Mikol et al,, 1988); and in the 26 EIDs 

prepared for the Final Environmental Impact Statement, W^ste M^nagem^nt 

Activities for Groimdvater Protection Savannah River Plant, — Aik^n, — Soiith 

Carolina (DOE, 1987a). 

3*4.2,4 Groundwater Use 

Aquifer 1, which becomes shallower towards the Fall Line, forms the base for 
most municipal and industrial water supplies in Aiken County. Toward the 
coast, in Allendale and Barnwell Counties, Aquifer 1 exists at increasingly 
greater depths. Consequently, the shallower Aquifer 2 supplies soiRe 
municipal, industrial, and agricultural users. Aquifer 2 and the water table 
are the primary sources for domestic water supplies in the vicinity of the 
Site. 

DOE (1987a) has identified 56 major municipal, industrial, and agricultural 
groundwater users within 32 kilometers of the center of the Site- The total 
pumpage for these users is about 135,000 cubic meters per day. 

The Talatha community in South Carolina is the closest user of a public water 
supply to the Site (about 11 kilometers north of the center of the Site near 
New Ellenton). Talatha uses about 480 cubic meters per day. The town of 
Jackson, South Carolina, about 16 kilometers northwest from the center of the 
Site, pumps about 1,070 cubic meters per day* The town of New Ellenton, South 
Carolina, about 13 kilometers north of the center of the Site, pumps about 
1,360 cubic meters per day. Of the total municipal pumpage (52,605 cubic 
meters per day). Aquifer 1 supplies 34,270 cubic meters; the remainder (about 
18,335 meters per day) comes from Aquifer 2. Total industrial/agricultural 
pumpage from Aquifer 1 is about 71,940 cubic meters per day; this includes 
38,550 cubic meters per day drawn by the Site. 



3.5 METEOROLOGY AND CLIMATOLOGY 

Meteorology is an important factor in the assessment of the consequences of 
postulated reactor accidents. This section describes the meteorology of the 
SRS based on data collected on the Site, and at Bush Field in Augusta, Georgia 
(Du Pont, 1980, 1982b; NOAA, 1988). A recent report (WSRC, 1989c) was a| 
primary source of the information in this section. 

3.5.1 REGIONAL CLIMATOLOGY 

The SRS area has a temperate climate with mild winters and long summers. The 
region is subject to continental influences, but is protected from the more 
severe winters in the Tennessee Valley by the Appalachian Mountains to the 
north and northwest. Gently rolling hills with no unusual topographical 
features that would significantly influence the general climate characterize 
the Site and the surrounding area* 
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3.5.2 LOCAL METEOROLOGY 

3*5*2.1 SRS Meteorological Monitoring System 

The data summarized in this section were collected from instrumentation on a 
network of seven towers located adjacent to each SRS production area. These 
instruments were 62 meters above the ground (WSRC, 1989c)* 

3. 5. 2,2 Average Wind SpQQd and Direction 

The average wind speed* from onsite data, from 1982 to 1986 was 3.25 meters 
per second. Hourly wind speeds less than 2 meters per second occurred about 9 
percent of the hours. For about half of the hours, wind speeds were less than 
TE ^ meters per second. From 1975-1979 onsite data, the average speed was 
greatest during the winter (3*35 meters per second) and least during the 
summer (2*48 meters per second)* The average wind spe.ed for Augusta* from 
data collected from 1951 through 1986, was 2.9 meters per second* The highest 
monthly average wind speed occurred in March (3.6 meters per second ) ; the 
lowest monthly average speed occurred in August and September (2.5 meters per 
second). National Weather Service (NWS) instruments at Augusta collected wind 
data at 6*1 meters above the ground during this period. 

Figure 3-9 shows an annual wind rose for H-Area, which is near the center of 
the SRS. These data indicate that observed wind directions tend to favor the 
southwest and northeast quadrants (28 and 30 percent of the time, 
respectively) in relation to the northwest (20 percent) and southeast (22 
percent) quadrants. For all data* winds from the northeast sector occurred 
most frequently (nearly 10 percent of the time)* That is, emissions would 
have been transported toward the southwest more frequently than toward any 
other direction. Winds from direction sectors in the southwest quadrant also 
occurred with a relatively high frequency (7 to 8 percent of the time). 

3.5*2.3 Precipitation 
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Precipitation 
precipitation 
however, are 
for about 18 



The annual average precipitation for the SRS (1952 to 1987) was about 122 
centimeters; for Augusta (1951 to 1986), it was about 109 centimeters. 

is fairly well distributed throughout the year. Average 
totals for the fall months (September, October, and November), 
less than the average totals for the other seasons, accounting 
percent of the average annual total. For Augusta, precipitation 
LUL^iK greater than 0*025 centimeter occurred, on average, about 107 days per 
year. The average number of days per month with measurable precipitation 
ranged from about 6 in October to about 12 in July. 

Monthly precipitation extremes in Augusta ranged from a maximum of about 30 
centimeters, recorded in March 1980, to a trace, observed in October 1959. 
The greatest observed rainfall for a 24-hour period was about 15 centimeters 
in August 1964. Hourly observations from Augusta indicated that the rainfall 
rate is usually less than 1.3 centimeters per hour, although rates greater 

than 1* J Cfin 1 1 mP t" f*T"fi ma-r Vir^tl-r r*aT1 \\a O-vr*^/^ t-ia*^ AitfA-nt^ b Ti-ti~-l -n n- an^ aumma^ 

thunderstorms. The calculated 24-hour/100--year rainfall at SRS is 20.8 
centimeters (WSRC, 1989c). 
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Plot and Table Indicate Dfrectfon From Which the Wind Blows 

NORTH 



CLASS - AL 



, -10 



WEST 



4 



15 



10 






1 l-J^Cfcini 


D - 


Less than 2 m/s 


O. 


Less than 4 m/s 


^- 


Less than 6 m/s 


+ - 


Less than 8 m/s 


X - 


Less than 12 m/s 


D - 


Less than 50 m/s 



10 



^ EAST 



15 



A r\ 



Direction 



WIND ROSE DATA 



Beginn^og Date Jan. 1 , 1962 

Beginning Time (Zulu) 0000 

Observations (All Classes) 36262 

Number of Observations'' at 
Indicated Wind Speed 2 
0-2 2-4 4-6 6-8 8-12 >12 



TOWER - H-62 



SOUTH 



Ending Dale Dec, 31 , 19S6 

Ending Time (Zulu) 2400 

Observations (This Class) 35252 



N 

NNE 

NE 

ENE 

E 



SE 

SSE 

S 

SW 

wsw 

W 

WNW 

NW 

NNW 

No Direction 
Avg. Speed 



204 

190 
234 
229 
191 
138 
153 
171 
170 
214 
226 
223 
234 
241 
197 
175 

1,25 



571 

896 

1341 

1266 

980 

832 

743 

661 

923 

928 

1075 

1197 

1062 

863 

584 

463 



3.01 



460 

911 

1559 

1078 

737 

631 

722 

927 

1050 

1051 

1105 

1150 

1074 

922 

483 

299 



4-80 



80 
131 

229 
122 

85 
102 
106 
140 
226 
218 
220 
243 
342 
277 
125 

75 

6.54 



13 

13 

16 

1 

2 

7 

25 

25 

16 

33 

31 

71 

124 

113 

24 

17 














^ 

2 
2 
2 






Average 
Wind Total 

2.96 1328 



Percent Time at Indicated Wind Speed "^ 

_Sil2 £JZ 



0-2 2-4 4-6 g:£ 



Total 
% Time 



Total Observations' 3195 1462514169 2721 



9,01 13.93 

535 7 



3,31 
3,36 
3.19 
3.13 
3.24 
3.27 
3.21 
3,46 
5.25 
3.30 
3.38 
3.35 
3.33 
3.97 
2,80 
0.00 
3.25 



2141 
3361 
2696 
1995 
1710 
1749 
2124 
2367 
2445 
2657 
2901 
2858 
2438 
1413 
1029 


36262 



0.58 
0.54 
0,66 
0,65 
0.54 
0.39 
0.43 
0,49 
0,48 
0.5i 
0.54 
0.55 
0.55 
0.56 
0.56 
0,50 
0.00 



1.62 
2.54 
3,60 
3.59 
2.78 

2.36 
2.11 

2,44 
2,62 
2,63 
3,05 
3.40 
3.07 
2.50 
1.55 

0.00 



1.30 

2,58 
4.42 
3.06 
2.09 

1.79 
2.05 

2.53 
2.96 
2.96 
3.13 
3.29 
3.05 
2.52 
1.37 
0.85 
0.00 



0,23 
0,37 
0.65 
0.35 
0.24 
0,29 
0.30 
0.40 
0.54 
0.52 
0.52 
0.59 
0.97 
0.79 
0.35 
0.21 
0.00 



0.04 
0.04 
0.05 
0.00 
0.01 
0.02 
0.07 
0.07 
0.05 
0.09 
0.09 
0.20 
0.35 
0.32 
0.07 
0.05 
0,00 



0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0,00 
0.01 
0.01 
0,01 
0.00 
0.00 
0.00 



3.77 
6.07 
9.59 
7.65 
5.66 
4.85 
4.96 
6.03 
6.77 
8.94 
7.54 
8.23 
8.11 
6.92 
4.01 
2,92 
0.00 



* An observation is a record coverina a 1-hour period of time. 
^ Wind speed in meters/sec (m/s). 

Figure 3-9. Annual Wind Rose of l-lourly Averaged Winds from H-Area Tower, 1982-86. 

(Directions Are Sectors from Whicli Wind Blows.) 
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3.5.2*^ Fog 

Heavy fog, reducing visibility to less than 0.4 kilometer, occurred at Augusta 
on an average of about 28 days per year (i95i--i986 ) * Occurrences averaged 
about 3 days per month during fall and winter and slightly more than 1 day per 
month during spring and summer. Most of the heavy fog observed at Augusta is 
due to the proximity of the Savannah River. The frequency of naturally 
occurring fog at each reactor would probably be less because they are at 
elevations higher above the river than the Augusta NWS station (Section 

3.5.3 SEVERE WEATHER 
3.5*3.1 Extreme Winds 
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Strong sustained surface winds occur during hurricanes, thunderstorms, and 
winter storms. During the history of the Site, only Hurricane Gracie, in 
September 1959, had onsite winds stronger than 34 meters per second* On 
occasion, SRS instrtjraents have recorded winds as high as 39 meters per second 
during winter storms (Du Pont, 1982b). Thunderstorms can generate winds as 
high as 18 meters per second and even stronger gusts. The highest 1-minute 
wind speed recorded at Augusta between 1950 and 1986 was 37 meters per second 
(WSRC, 1989c). 



3.5,3.2 
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L-76-42 



On average, 56 thunderstorm days occur per year on the Site. Summer 
thunderstorms occur primarily during the late afternoon and evening; they can 
be accompanied by strong winds, heavy precipitation, or, less frequently, hail 
(NOAA, 1988). On the average, based on observations in a 1-degree square of 
latitude and longitude, hail occurred once every 2 years (WSRC, 1989c). 

3.5.3.3 Tornadoes 



Statistics (Ramsdell and 
to 1983 for a 1-degree 



given location in South 
point-strike recurrence 
tornado statistics for a 



Andrews, 1986) show reports of 37 tornadoes from 195^ 
square of latitude and longitude that includes the 
Site; this is an average of about one tornado per year. Based on data for 
this 30-year period, the estimated average frequency of a tornado striking any 

Carolina was 7.11 x 10"^ per year; this results in a 
interval of about once every 14,000 years* Older 
3— degree— square area centered on the Site for 1950 to 
1978 resulted in occurrence frequency estimates similar to those in the more 
recent data. These data indicate that about half the total number of observed 
tornadoes, and most of the tornadoes resulting in severe or devastating 
damage, occurred in March, April, and May* However, tornadoes have been 
observed in the SRS area in every month of the year. 

Since SRS operations began, six confirmed tornadoes have occurred on or close 
to the Site; late June 1952; May 28, 1976; July 2, 1976; April 23, 1983; 
August 26, 1985; and October 1, 1989. With the exception of the most recent 
tornado, only light to moderate damage resulted on each of these occasions. 
The October 1, 1989, tornado caused considerable damage to timber resources on 
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about 1,097 acres and lighter damage on about 1,497 acres, all in a swath 23 
kilometers long on the east side of the Site, None of the damage was to an 
SRS production facility. Several tornadoes have been sighted in undeveloped 
areas of the Site; however, investigations indicated no damage, suggesting 
these tornadoes did not touch the ground. Investigations of tornadoes 
occurring near the Site in 1975 and 1976 indicated wind speeds between about 
45 and 78 meters per second (WSRC, 1989c)* 

3,5,3,A Hurricanes 

Thirty-six hurricanes caused damage in South Carolina from 1700 to 1987 (WSRC, 
1989c). On September 22, 1989, Hurricane Hugo struck the coast of South 















f T 



second (Augusta Chronicle, 1989)* The average frequency of occurrence of a 
hurricane in the State is once every 8 years; however, the observed interval 
between hurricane occurrences has ranged from 2 months to 27 years* Because 
the Site is approximately 161 kilometers inland, winds associated with 
tropical weather systems usually have diminished below hurricane force 
(sustained speeds of 121 kilometers per hour or greater). Instrtutients at SRS 
measured the winds associated with Hurricane Grade, which passed to the north 
of the Site on September 29, 1959, as high as 34 meters per second. No other 
hurricane-force wind has been measured on the Site. Extreme rainfall and 
tornadoes , which frequently accompany tropical weather systems » usually have 
the most significant impact on facility operations. 
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3.5.3.5 Ice and Snow 



Winter storms that produce mo 
Snowfalls of 2.5 centimeters 
average. Any accumulation of 
1989c). 



than 

or 
snow 



5 centimeters of ice or snow 
r occur once every 5 years 

rarely lasts longer than 3 days 




on the 
(WSRC, 
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The NWS station at Augusta, Georgia, observes maximum 
24-hour and monthly periods (see NOAA, 1988). From 1951 
snowfall in the SRS area was 36 centimeters, recorded in 
1989c), 



total snowfalls for 
to 1987 , the maximum 
February 1973 (WSRC, 
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For a 9-year period of record, storms resulting in an accumulation of ice on 
exposed surfaces occurred in the SRS vicinity an average of about once every 2 
years (Tattelman, 1973). Based on a 50-year period of record (1920 to 1969), 
a 1* 3-centimeter accumulation of ice would probably occur once every 25 years 
(WSRC, 1989c). 

3,5.4 ATMOSPHERIC DISPERSION 



This section describes the transport and dispersion of airborne material, 
which are direct functions of air movement. Pollutant dispersion depends on 
atmospheric stability and winds. Annual wind roses are available for each SRS 
tower for seven atmospheric stability classes (WSRC, 1989c). I 
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3.5.4.1 




Stability 



IE 



The general 



patterns of airflow (and the nature of the terrain) governs 
transport direction and spaed i whereas small-scale » random eddying of the 
atmosphere (I.e., turbulence) governs the diffusion of airborne material* 
Turbulence is indicated by atmospheric stability classification. Based on 
measurements by onslte instruments, the atmosphere in the SRS region is 
unstable approximately 45 percent of the time; it is neutral 30 percent of the 
time; and it is stable about 25 percent of the time (WSRC, 1989c). 

3.5.4.2 
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The mlKlng depths which is a vertical restriction to atmospheric dilution, can 
be described as the thickness of the atmospheric layer* measured from the 
surface upward, in which vigorous vertical mixing is taking place caused by 
the daytime heating of the surface. The approximate annual morning and 
afternoon mixing depths for the SRS region (Interpolated from Holzworth, 1972) 
are 375 meters and 1450 meters, respectively. The approximate seasonal 
morning and afternoon mixing depths are 350 and 1025 meters (winter), 375 and 
1700 meters (spring), 400 and 1800 meters (summer), and 300 and 1400 meters 
(fall). 
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The estimated frequency of occurrence of low-level inversions or isothermal 
layers based at or below a 150-meter elevation in the SRS region is 
approximately 42 percent of the total hours on an annual basis (Hosier, 
1961). Seasonally, the greatest frequency of inversions, based on percent of 
total hours, occurs during the fall; it Is approximately 47 percent. Spring 
has the lowest frequency of Inversions, which occur only 37 percent of the 
time* Most of these inversions are nocturnal. 
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3.5.4.3 



Restrictive dilution conditions are generally periods of high air pollution 
potential; they usually are related to stagnating anticyclones (^'hlghs'*) with 
low average wind speeds, no precipitation, and a shallow mixing depth 
(Stackpole, 1967). The greatest air pollution potential in the SRS region is 
during the fall and winter. Seven anticyclone (high-pressure) stagnation 
cases of 7 days or more occurred in the SRS region from 1936 to 1965 
(Korshover, 1967). 

3.5.4.4 

Air quality is monitored at several SRS locations for total suspended 
particulates, sulfur dioxide, nitrogen dioxide, and ozone (Davis, Martin, and 
Todd, 1989). The States of South Carolina and Georgia perform additional 
monitoring of ambient air near the Site. Table 3-5 compares monitoring 
results from the SRS monitoring program for 1988 with applicable standards; 
the comparison indicates that air quality on SRS is within these standards. 
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Table 3-S. South Carolina and Georgia Air Quality Standards 

Compared to SRS Ambient Air Quality^'^ 



Air Quality Standard 



Sulfur dioxide (jlg/m-^) 

3 hour 

24 hour 

Annual 
Total suspended 

particulates (|Ig/m^) 
2A hour 

Annual geometric 
mean 

1 hour 
Nitrogen dioxide (|Ig/m^) 
Annual 



South 
Carolina^ 



Georgia 



SRS 

Maximum^ 



■fc^^ 



1300 

365 

80 



1300 

365 

80 



196 
73 
39 



150 



50 



150 



75 



135 



29.6 



0.128 



0.12 



100 



100 



0.096 



8 



Percent 

Standard® 



15 
20 
U9 



90 



59 



80 



8 



a. Source: Davis, Martin> and Toddi 1989. 

b. Standards established under EFA-approved State Implementation Plans. 

c. Lead, carbon monoxide » and gaseous fluorides are not monitored because the 
potential release is insignificant compared to the standard. 

d. Highest measured ambient concentration at SRS. 

e. Compared to the most restrictive standard. 

f. Not to be exceeded more than once a year. 

g. Not to be exceeded more than 1 day a year- 
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The U.S. Government acquired the SRS in 1951. At that time, the Site was 
approximately two-thirds forested and one-third cropland and pasture (Dukes, 
1 og/i ■^ ^ k¥ T^ressnt mors than 90 "srcent of the Site is forested* With the 
exception of the production and support areas, natural succession has 
reclaimed many previously disturbed areas that had been open fields. In 
addition, an extensive forest management program conducted by the U.S. Forest 
Service Savannah River Forest Station has converted many crop and pasture 
areas to pine plantations. Table 3-6 lists SRS land cover, other than the 
land used for nuclear reactors and support facilities. 

In 1972, the SRS was designated the first National Environmental Research Park 
by the Atomic Energy Commission. As a result, the natural resources of the 
Site and the effects of production activities on SRS ecosystems have been the 
subjects of extensive studies. Research has addressed the impact of thermal 
discharges on wetlands, the diverse ecological communities found in Carolina 
Bays , and many other topics . 
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Table 3-6, Land Cover on SRS^ 



Land Cover Types 



Roads 

Production areas 
Utility corridors 
Upland pine/hardwood 

Subtotal 

Wetlands 

Bottomland hardwoods 
Cypres s-tupelo 
Scrub-shrub 
Emergetit marsh 
Water'^ 

Subtotal 
Total 



Acres 



4,11^ 
3,185 

2,743 

145,681 

155,723 



27,696 
5,879 
2,167 

-t "T J% r> 

5,550 

43,014 

198,737 



Percent of Total 



2.1 

1.6 

1.4 

73.3 

78.4 



13.9 
3.0 
1.1 

2.8 



21-7 



100.0 



a# 

b. 



Source: Du Pont, 1987a. 
Includes the Savannah River - 
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3»6.1 TERRESTRIAL ECOLOGY 



3,6,1,1 Vegetation 



This section describes both uplands and wetlands vegetation on the Savannah 
River Site. Volume II of the Reactor Operation EID (WSRC, 1989b) describes 
the land cover in the vicinity of the reactor areas and stream corridors. 
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The Site is near the transition area between the oak-hickory-plne forest and 
the southern mixed forest. Consequently, species typical of both associations 
occur (Dukes, 1984) • In addition, farming, fire, soil features, 
topography have strongly influenced existing SRS vegetation patterns. 



and 



A variety of vascular plant communities occur in the upland areas of the Site 
(Dukes, 198^) . Typically, scrub oak communities occur on the drier, sandier 
areas . Longleaf oine • turkev oak * b lue lack oak * b lackiack oak * and dwarf dos t 
oak dominate these communities, which typically have understories of three-awn 
grass and huckleberry* Oak-hickory hardwood communities occur on more 
fertile, dry uplands; characteristic species are white oak, post oak, southern 
red oak, mockernut hickory, pignut hickory, and loblolly pine, with an 
understory of sparkleberry, holly, greenbriar, and poison ivy. 



3-3^ 



3.6,1.1.2 Wetlands 



The Site contains extensive, widely distributed wetlands, most associated with 
floodplains, creeks, and impoundments. In addition, 190 Carolina bays occur 
on the Site (Shields et al., 1982). Table 3-6 lists the areas of major 
wetlands types on the Site; Table 3^7 lists the dominant plant species found 
in these conimunities (classified according to Cowardin et al., 1979). 

The southwestern SRS boundary adjoins the Savannah River for approximately 16 
kilometers . The river f loodplain supports an extensive swamp, covering about 
7,460 acres of the Site; a natural levee separates the swamp from the river. 
Timber was cut in the swamp in the late 1800s* At present, the swamp forest 
consists of second-growth cypress, guun, and many other hardwood species 
(Sharitz, Irwin, and Christy, 1974). 

Six major streams drain the Site and eventually flow into the Savannah River. 
Upper Three Runs and Lower Three 

part 
northern section of the swamp and 
Beaver Dam Creek. The remainder 



Rvins Creeks flow directly to the river. 
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discharge into the river at the mouth of 
of Fourmile Branch discharges through a 
natural levee between the swamp and the river, or moves through the swamp, 
mixes with the flows from Steel Creek and Pen Branch, and discharges into the 
river at the mouth of Steel Creek. DOE utilizes Pen Branch, Steel Creek, and 
Lower Three Runs Creek for the operation of K-, L-, and P-Reactors, 
respectively. 

Thermal discharges from the reactors and the D-Area powerhouse have affected 
each major SRS stream, with the exception of Upper Three Runs Creek, for 
varying periods of time. Beaver Dam Creek supports a narrow band of 
bottomland hardwoods and scrub-shrub wetland vegetation; the stream received 
heated effluent water from the D-Area coal-fired powerhouse* The maximum 
temperature has been reduced by the use of an SCDHEC-approved thermal 
mitigation plan of increased pumping during periods when effluent temperatures 
might exceed compliance (i*e., 32»2**C). 

The mitigation plan, which is detailed in the Alternative Cooling Water 
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capacity pumping of Savannah River water (to increase flows to as much as 4.5 
cubic meters per second) from the 5G pumphouse to a raw-water receiving 
basin. Excess water not utilized in the powerhouse and the 400-Area water 
treatment plant overflows a weir to mix with the powerhouse effluent stream 
before discharging into the D-Area outfall canal* The overflow rate is 
adjusted to maintain a maximum instream temperature of 32*2*C* 

K-Reactor effluent discharges to Pen Branch via Indian Grave Branch, a small 
tributary. The thermal discharges have changed Pen Branch from a single- 
channel , meandering creek to a wide, multichannel, braided stream flowing 
within a partially vegetated f loodplain (Mackey et al. , 1987). The original 
wetland flora of the stream and the swamp where the stream enters the swamp 
has been eliminated; before the current outage, the flora was depauperate, ( 
dominated by herbaceous species growing on sandbars and islands created by 
stumps or fallen logs (Du Pont, 1987a). At present (September 1990) , I 
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Table 3-7. Classification and Dominant Plant Species of SRS Wetlands 



Dominant Plant Species of Selected SRS Wetlands 



I 

ON 



Wetlands Classification 
(Cowardin et al . , 1979) 



Nonthermal 



Open water 

Aquatic bed 

Algal 
Submerged 



vascular 



Emergent wetland 
persistent 



Nonpersi stent 



Scrub-shrub wetland 
Broad-leaved 
deciduous 

Forested wetland 

Deciduous 
Bottomland 

Hardwoods 



Quercus spp- 
Liouidambar styraciflua 

Acer rubrum 
Carva aquatj ca 



Deciduous 

Swamp forest 
Mixed forest/scrub-shrub 



Taxodium distichum 
Nyssa aquatica 



Mixed forest/scrub-shrub/ 
Nonpersi stent emergent 
wetland 



Thermal^ 



Post-"Thermal*^ 



Blue-green algae 



Ludwiqla spp. 
Ammanni a coccinea 
Cyperus spp« 
Echinodorus spp. 
Aesf;hynomene i ndi ca 

Cephalanthus occidental is 

Sal i X spp. 

PI anera aquati ca 

Qg£r<;u$ spp. 

Liquidambar styracjflua 

Ulmus sp. 

Carpi n us carol iniana 



Taxodium disti chum 
Nys^a aquatica 



Ceratophyllum d erne rs urn 
Myriophyllum brasiliense 

Typa latifolia 

Scripus cvoerinus 

Anei 1 ema keisak 

'-eersia spp. 

Boehmeria cvl indri ca 

P^.ni^u"* agrostoides 

Hyd rol ea quadri val vis 

Anei lema kgisak 

Pol vQonum hydropiperodies 

Ludwiqia palustris 

Saqittaria latifolia 

Cephalanthus occidentalis 

Salix spp. 

PI anera aquatica 

Salix spp- 
Fraxinus spp. 
Quercus spp. 
Liquidambar styraci flua 
Acer rubrum 
Cary^ aquatica 
Taxodium distichum 
Nvssa aquatica 
Taxodi um di sti chum 
Nyssa aquatica 
Cephalanthus occidental is 
Taxodium djstichum 
Nyssa aquatica 
Cephalanthus occidentalis 
Polygonum 1 apathif o1 ium 



a. 
b. 
c. 
d. 



Source: Du Pont, 1987a. 

Nonthermal: Wetlands that have never been affected by thermal discharges (e.g., Upper Three Runs Creek) 

Thermal: Wetlands currently affected by thermal effluents (e.g*, Pen Branch). 

Post-Thermal: Wetlands formerly, but no longer, affected by thermal effluents; many plants are early 

successional , adventive species (e.g., Fourmile Branch), 



K-Reactor has been in an outage for more than 2 years and herbaceous | xc 
vegetation has regrown in the stream floodplain. 

L-Lake* a 1,000-acre impoundment^ cools heated L-Reactor effluents before 
discharge to Steel Creek, Section 3.4.1.2 describes the surface hydrology of 
the Steel Creek system and the effects of L-Reactor operation on stream flow* 
After the cessation of L-Reactor operation in 1968, much of the previously 
affected Steel Creek floodplain corridor xmderwent natural succession, or 
revegetation, and is now scrub-shrub or young bottomland hardwood wetland 
(Du Pont, 1987a). As part of the monitoring program required for compliance 
with Section 316(a) of the Clean Water Act, DOE is conducting a vegetation 
monitoring program to document wetland conditions and the establishment of a 
balanced biological community in the Steel Greek corridor and dej.ta \Du Pont, 
1988b). In addition, DOE has planted wetland vegetation along the shoreline 
of L-Lake to accelerate the establishment of wetland habitats (Du Pont, 1988b)* 

P-Reactor discharges to Par Pond, a recirculating cooling lake of about 2,640 
acres (Du Pont, 1987a)* Section 3.4.1*2 describes the surface hydrology of 
the Par Pond-Lower Three Runs Creek system. Wetland areas downstream from Par 
Pond that had been affected by thermal discharges from R-Reactor before the 
construction of Par Pond have partially recovered; bottomland hardwood 
communities dominate these areas* R--Reactor discharges and beaver activity 
affected a few areas of scrub-shrub and emergent wetlands in the Lower Three 
Runs Creek main channel and tributaries (Du Pont, 1987a). On the basis of 
several studies of wetland communities in Par Pond, SRS researchers have 
concluded that (1) a well-developed macrophyte community occurs in Par Pond, 
(2) relatively stable water levels maintained by reactor operation enhance 
macrophyte development, and (3) the dominant macrophytes in Par Pond are 
typical of the region (Du Pont, 1988b)* 

Carolina bays are unique wetland features of the southeastern United States* 
They are islands of wetland habitat dispersed throughout t^ie upj.anuS g±. tue 
Site. The 190 bays on the Site exhibit extremely variable hydrology and a 
range of plant communities from herbaceous marsh to forested wetland (Shields 
et al,, 1982). SRS scientists have studied Carolina bay ecology extensively, 
particularly in relation to the construction of the Defense Waste Processing 
Facility (DWPF; SREL, 1980)* 

3.6*1*2 Wildlife 

The diversity and abundance of wildlife that inhabit the SRS reflect the 
interspersion and heterogeneity of the plant communities. Because of the mild 
climate and the variety of aquatic and terrestrial habitats, the Site contains 
a varied and abundant herpetofauna (DOE, 1987a; Gibbons and Patterson, 1978); 
species of amphibians and reptiles found on the Site include, depending on 
taxonomic uncertainties, 31 or 32 snakes, 25 or 26 frogs and toads, 16 or 17 
salamanders, 11 turtles, 9 lisards, and the American alligator (WSRC, 1989b). 

Forty-eight of the 57 species of mammals found in South Carolina can occur on 
the SRS; 40 are known to occur on the SRS (WSRC, 1989b)* Several introduced 
mammal species, iticxuumg uiie jLt;j.<aj. ut^g , j-crax >-cil,, i^^^j-cu. f-*-B> ti**u x^^ji-r^^^j -..^^w, 
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are found on the Site, < 
numbers; pigs are hunted 
ther species that 

■1-1* L _*.*-J^ .M-l. <VlJ"L Vfc 



-«-^ ^^^..^** _- 213 species of resident and migratory 

birds on the Site. Upland gamebirds such as bobwhite quail and mourning dove 
have declined since the 1960s due to the conversion of agricultural fields to 
forest through planting and natural succession. In 1972, the South Carolina 
Wildlife and Marine Resources Department initiated a turkey breeding program 
on the Site; by 1989, about 270 turkeys bad been captured and used to restock 
other areas of the State (WSRC, 1989b)- 

Waterfowl on the Site are mainly winter migrants. Wood ducks are the only 
waterfowl species to breed consistently in the SRS region. An estimated 
10,000 to 15,000 ducks and coots spend the winter on the Site; most congregate 
on Par Pond and on other large ponds and Carolina bays. Another 1,000 to 
2,000 ducks spend the winter in the lower swamps and on the Savannah River 
(Dukes, 1984). The completion of L-Lake in 1985 has provided additional 
habitat for wintering waterfowl and other water birds. In a period from 
January 1986 through December 1987, 17 waterfowl and associated Avian species 
were observed at L-Lake including the Canada goose, mallard, wood duck, common 
loon, great egret, cattle egret, and great blue heron (WSRC, 1989b). 

Table 3-8 lists species that have been documented on the Site and have been 
listed as threatened or endangered by the U.S. Fish and Wildlife Service (FWS) 
or the State of South Carolina. DOE has requested information related to the 
proposed action from the FWS, in accordance with Section 7 of the Endangered 
Species Act. The Site currently has no areas designated as critical habitat 
for any species. 

3-6.1.4 Commercially and Recreationallv Valuable Biota 

The Site supports many commercially and recreationally valuable game 
populations. DOE restricts recreational use to controlled hunts for white- 
tailed deer. DOE manages a contract to control feral hog populations. Many 
species are highly mobile and travel off site, where hunting is allowed. 
Edible species that might travel off site include the white-tailed deer, feral 
hog, wood duck, mallard, mourning dove, bobwhite quail, bullfrog, and various 
species of turtles. Controlled hunts for white-tailed deer are held each year 
on the Site (Davis, Martin, and Todd, 1989). During 1988, trapping 

causing damage to forest resources and research sites (Davis, Martin, and 
Todd, 1989). 

An active timber management program, including reforestation, timber stand 

improvement, harvest, and research is carried out on the Site- During 1988 

TE I the Federal Government received nearly $2 million for 22-9 million board feet 

of cut timber (Davis, Martin, and Todd, 1989)* 
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Table 3-8. 



Species on the Federal or South Carolina Lists of Threatened or Endangered Speci 
that Occur on the Savannah River Site^ 



Status 



Federal 



State 



1 



Species 



Threatened Endangered Threatened Endangered 



Birds 



PicQJdes boreal i s 
(Red-cockaded woodpecker) 

Haliaeetus Ls, leucQceohalus 
(Bald eagle) 



Aquila chrysaetos 
(Golden Eagle) 

Falco pereorimus 
(Peregrine falcon) 

Hycteria americana 
(Wood Stork) 

Pandion ■ Ha'li^etus 
{ADjerican osprey) 

Deudroica Kirtjandii 
(Kirtland's Warbler) 

Reptiles^ 

Alliqaior mississippiensi s 

(American alligator) 



Observations on or near SRS 



A few scattered colonies in pine stands 

on SRS. ITG 

Thirty-six birds have been observed on 
the SRS, most of which have occurred on 
Par Pond and L-Lake. A single active 
nest containing two juveniles was 
located below Par Pond dam in the Lower 
Three Runs Creek drainage area in 1986, 
1987, 1988. and 1989. Young were 
fledged from this nest each year except 
1989, when the nest was destroyed by 
strong winds. 



Two sightings on SRS, both in winter 
(Mayer et aK. 1986). 



Listed as a rare winter visitor near Par 
Pond (WSRC, 1989b). 

Individuals have been observed foraging 
in the SRS Savannah River Swamp. 

A few individuals have been observed as 
migrants over SRS. 

Listed as a rare transient visitor (no 
location given) (WSRC, 1989b), 



Common on Par Pond, Beaver Dam Creek, 
and in the SRS Savannah River Swamp. 
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Table 3-8. 



Species on the Federal or South Carolina lists of Threatened or Endangered Species 
that occur on the Savannah River Site^ (continued) 



Species 



Status 



federal*' 



State 



Threatened Endangered Threatened Endangered 



Observations on or near SRS 



fi^h 



A^\ penser brevi rostrum 
(Shqrtnose sturgeon) 



Rare; a few larvae (5) were cotlected in 
1982-1985 surveys in the Savannah River 
near the SRS punphouses; two larvae were 
collected in the intake canals. 



I 



Invertebra tes 

(Brother spike mussel) 



a. 
c. 
d. 



Rare; only one collected from Savannah 
River below Lower Three Runs Creek. 



Dukes. 1984; DOE, 1987c. 

SO CFR 17,11 and 17,12, 

South C arolina Code of Laws . Sections 50-11-3810 et seq., 50-11-3990, and 50-15^30 et seq.; Regulations 123 to 150, Non-Game and 

Endangered Species- 

Itireatened due to similarity of appearance^ 



3*6.2 AQUATIC ECOLOGY 

SRS researchers have conducted comprehensive studies to characterize and 
monitor the aquatic ecosystems on and near the Site* The following sections 
present brief s\unmaries> based on these studies, on the major features of the 
systems affected by the operation of K-, L-j and P-Reactors: the Savannah 
River near the Site, Pen Branch, L-Lake and Steel Creek, and Par Pond and 
Lower Three Runs Creek (for more detailed descriptions of these systems, see 
Du Pont, 1985b, 1987a, 1988b, and WSRC, 1989b). 
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3.6*2.1 A quatic F lora and Fauna 
3. 6. 2, 1,1 Savannah River 

The Savannah River has experienced two significant alterations since the early 
1950s: (1) dredging in the main channel as far upstream as Augusta, Georgia, 
and (2) completion of five upstream reservoirs . These changes have affected 
the aquatic community by reducing shallow habitat and reducing transport of 
sediment and particulate organic material (e*g,, leaf litter; Patrick, Cairns, 
and Roback, 1967; DOE, 1987b). The microflora of the river is dominated by 
periphytic diatoms; although periphytic blue-green algae are sometimes common 
upstream from the Site, their abundance is related to organic loading from 
municipal sources. The occurrence and distribution of phytoplankton depend on 
upstream reservoir overflow. Macrophytes, most of which are rooted, are 
limited to shallow areas of reduced current, such as oxbows, behind sandbars, 
in swamp areas, and along the shallow margins of tributaries. Eight species 
of aquatic macrophytes have been identified from the river adjacent to the I ic 
Site; the most common are water milfoil, homwort, alligatorweed, waterweed, 
and duck potato (DOE, 1984, 1987b). 

Past thermal impacts on the Savannah River and the Savannah River Swamp forest] te 
from the operation of K-, L-, and P-reactors have been thoroughly documented 
in the Final EIS for L-Reactor Operation (DOE, 1984) and the Final EIS on 
Alternative Cooling Water Systems at the Savannah River Plant (DOE, 1987b). 
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Shallow areas and quiet backwaters and marshes of the river near the Site 
support a diverse aquatic invertebrate fauna (Patrick, Cairns, and Roback, i XE 
1967) i However, the stabilization of the river discharge and the elimination 
of habitat caused by the reduction in the flooding of backwater areas has 
contributed to a decline in the total number of invertebrate species. 

Results of macroinvertebrate studies in the river have Indicated substantial 
organic loading upstream of the Site (DOE, 1984; Du Pont, 1987a). True-flies 
(particularly chironomids) dominate the drift communities, which is typical of 
southeastern riverine systems. Mollusks, such as snails and clams, are also 
an important component of the river Invertebrate community. The Asiatic clam, 
Coybicu la fJamlnfifl* occurs in the river and larger tributary streams in the 
vicinity of the Site. 

The Savannah River and its associated swamp and tributaries exhibit a diverse 
fish fauna typical of other southeastern coastal plain rivers and streams 
(Dahlberg and Scott, 1971; Bennett and McFarlane, 1983). The most intensive 
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study to date of the fish commimlty of the Savannah River in the vicinity of 
the Site occurred between 1983 and 1985; the Comprehensive Cooling-Water Study 
I (Du Pont, 1987a) presents the results of this study. Dominant fish species in 
the river near the Site Include redbreast sxmfish^ spotted sunfish, spotted 
sucker, largeraouth bass, channel catfish, white catfish, and flat bullhead. 

Anadromous species of importance in the Savannah River Include American shad, 
hickory shad, Atlantic sturgeon, shortnose sturgeon, and striped bass (WSRC, 
1989b )• Both shortnose sturgeon and striped bass are protected from 
commercial harvest, and the shortnose sturgeon is listed as an endangered 
species. The catadromous American eel is harvested commercially in some 
sections of the river* 

Recent studies on ichthyo plankton of the middle and lower reaches of the 
Savannah River (including ichthyoplankton entrainment) began in 1982 and ended 
in 1985 (WSRC, 1989b). These studies indicate that gizzard and/or threadfin 
shad, American shad, blueback herring, sunfishes, crappie, minnows, and 
suckers are among the most abundant icthyoplankton taxa in the river* 
Generally, the clupeids (including anadromous American shad and blueback 
herring, and resident gizzard and threadfin shad) dominated collections in the 
river from 1983 to 1985. Some species, such as the largemouth bass and other 
centrarchids, were comparatively abundant as adults in the river, but scarce 
in the ichthyoplankton collections because their eggs and larvae reside in 
sheltered areas where they are unlikely to become entrained in currents and 
carried into open water* Such species are less susceptible to SRS entrainment 
impacts than those that produce drifting eggs and larvae. 



3.6.2.1.2 ten iirancn 



This section summarises the results of studies conducted in Pen Branch (for 
[greater detail, see Du Pont, 1987a, 1989; and WSRC, 1989b). 

Wood provides the primary stream structure in the main channels of Pen Branch 
(Du Pont, 1987a)* Stumps and logs that accumulated when the streamside forest 
|was killed by thermal effluents in the 1950s are more abundant than in the 
nonthermal streams on the Site. Debris is also abundant, but trailing roots 
and macrophytes are scarce* 

Elevated water temperatures exclude many plants and animals when K-Reactor is 
TC [operating at power. Breakdown of leaf litter in the stream is rapid at first 
due to abrasion from inorganic sediment particles, but is not as complete as 
in the nonthermal streams, due to the absence of invertebrate shredders. 

TC 1 During reactor operation at power, periphyton diversity is low In areas of Pen 
Branch experiencing the highest temperatures (greater than 45*C) from reactor 
cooling water effluent. When water in this stream cools to ambient 
temperature (due to reactor shutdown) , periphyton diversity increases . 
Blue-green algae, which are not abundant in the nonthermal areas, dominate the 
biomass in thermal areas. 

TC {During reactor operation at power with once-through cooling, temperatures in 
Indian Grave Branch and most of Pen Branch downstream from its confluence with 
Indian Grave Branch are too high to support most species of macroinvertebrates. 



^^A9 



Suitable habitat during reactor operation is minimal, and is limited primarily 
to deep muds, which might be cool enough to support oligochaetes and 
nematodes, and to the peripheral edges of the stream channels in the delta. 
When K-Keactor is shut 6own temporarily, the streams are rapidly colonized by| ic 
macroinvertebrates (particularly chironomids) and algae, including forms other 
than blue-greens* The taxa richness, density, and biomass of some 
macro invertebrate groups that are absent during reactor operation increase | te 
during reactor shutdowns* The ability to disperse widely and the reproductive 
potential of recolonizing taxa are important factors in determining the rate 
of recovery of fauna after thermal discharges cease. 

Studies conducted after the shutdown of K-Reactor in April 1988 (Enwright, 
1989a, b,c) have shown that Pen Branch has been recolonized by many 
macro invertebrate taxa; a limited sampling program that began 8 months after 
thermal discharges to the creek had ended collected 86 taxa from portions of 
the creek that had been subjected to thermal perturbation* Although the 
macroinvertebrate community of Pen Branch has shown substantial recovery, 
taxonomzc richness and biomass are still depressed downstream from tue reactor 
outfall; this indicates that recovery is not complete. Indian Grave Branch, 
which is closer to the reactor outfall and which, therefore, experienced a 
more severe thermal regime than Pen Branch, appears to be recovering more 
slowly than Pen Branch (WSRC, 1989b). 

During periods when heated effluents are being released to Pen Branch channel, 
fish utilization is minimal (Aho et al., 1986; Paller and Saul, 1986; Du Pont, 
1987a, 1989)* The resident fish assemblage is depauperate, with mosquitofish 
predominating, mostly in side channels and pools connected to the main 
channel. Following a temporary cessation in reactor production and a return 
to seasonally ambient water temperatures, fish rapidly recolonize the main 
channel from locations in the Savannah River swamp. 

The type of fish assemblage present where Pen Branch flows through the 
Savannah River swamp system is determined largely by the location along two I te 
major environmental gradients: (1) environmental harshness (especially as 
related to water temperature), and (2) the extent of canopy closure. Physical 
conditions along these gradients have a direct and predictable effect on the 
structure of fish assemblages in the swamp. Areas experiencing high levels of 
thermal loading have depauperate assemblages dominated by the mosquitofish 
when water temperatures are elevated ; however , they are reinvaded rapidly by 
large and more mobile fish when ambient temperature conditions return. As 
temperature extremes along the thermal plumes are lessened, there is an 
associated increase in the number of species and abundance in the assemblage ^ 

Studies conducted in the Pen Branch system since K-Reactor was shut down in 
April 1988 (Mealing and Paller, 1988; Mealing and Heuer, 1989a, b,c,d) havelTE 

/loTTinnel-r'fll'^rl the* /l^o-viaia *-n wVii rVi f t jqVi T*»m1 nn i 7.*^ f fi¥*Tn*ar1 v I"h*a-rm;a1 at-oae Tn 



the absence of elevated temperatures, habitat becomes the primary determinant 
of community structure, with small stream species such as yellowfin shiner and 
bluehead chub predominating in the upper reaches, and a typical southeastern I TC 
swamp cowmvnity including longnose gar, brook silverside, largemouth bass, 
coastal shiner, and chain pickerel inhabiting the deep swamp reaches. Studies 
to date suggest that fish abundance remains relatively low in areas that have 
suffered habitat degradation* 
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3*6.2,1*3 L-Lake and Steel Creek 

Studies have been imder way to characterize and monitor the biotic and abiotic 
features of developing communities in L-Lake and Steel Creek since 
construction of the L-Reactor cooling reservoir* The following paragraphs 
summarize results of the first 2 years of monitoring (for greater detail > see 
Du Pont, 1988b, and WSRC, 1989b)* 

The structural attributes of the L-Lake habitat reflect activities during 
construction of the lake and the early developmental stage of the reservoir 
(Du Pont, 1988b). During construction, most living and nonliving vegetation 
was removed from the reservoir basin, resulting in a structurally simple 
habitat. Numerous artificial structures (e.g., brush, log, cinderblock, and 
tire reefs) were constructed in the lake prior to filling, and portions of the 
shore zone were planted with aquatic and semiaquatic vegetation after the lake 
was filled. Overall, the habitat-formers component of the L-Lake ecosystem is 
progressing toward supporting the development of a balanced community. 

Alt-l^mto-K ^^w T%hwc-i/*a1 anri K-irtt'-i/^ Q 1" t^iir* hnrfl 1 f#infiirP.Q i3vTfit:p*fl whf>ri T.— Tjfllt*^ WAS 

filled, aquatic and semiaquatic plants are becoming established in the 
littoral zones of L-Lake. The stability of water levels in L-Lake should 
facilitate the development of macrophyte communities. 

The structure and fimction of primary producer populations in L-Lake reflect 
the eutrophic nature of the new reservoir. The combined effects of nutrient 
loading from Savannah River water used as secondary cooling for L-Reactor and 
nutrient release from the inundated lake bed result in nutrient levels that 
foster the development of algal communities dominated by species 
characteristic of eutrophic waters. Nutrient loading in L-Lake also results 
in algal abundance and productivity levels higher than those foxmd in most 
reservoirs of the southeastern United States. Although nutrient release from 
lake sediments is expected to subside, the high levels of nutrients in 
Savannah River water are expected to result in continued high algal abundance 
and primary productivity. 

Zooplankton abundance is high in L-Lake, with the zooplankton community being 
dominated by protozoa (primarily cillates) and rotifers. The taxonomic 

other lakes of the southeast* The abundance of macrozooplaukton is also 
comparable to that in most reservoirs considered, while the abundance of 
microzooplankton is substantially higher than reported for other reservoirs in 
the region. 

Aquatic macroinvertebrate communities in L-Lake have exhibited substantial 
increases in abundance and biomass since the lake was filled in 1985 (Du Pont, 
1988b), Overall, 130 taxa of macroinvertebrates were collected during 1986 
and 1987, and the community is dominated by multiple groups of chironomids, as 
occurs in most reservoirs* 

The initial composition of the fish community in L-Lake was strongly 
influenced by the species composition of fish previously occurring in the 
inundated portions of Steel Creek: and the initial stocking of the new 
reservoir with bluegill and largemouth bass. Substantial changes occurred in 
the fish community from 1986 to 1987 as a result of the change from a stream 



1 t.L 



to lake habitat and changes in the trophic relationships of the fish 
populations within the lake (Du Pont» 1988b; WSRC, 1989b), Several species 
that are either best adapted to stream habitats or require well-developed 
littoral zone habitats with a substantial organic detritus base have declined 
in abundance or been lost from the lake. Gizzard and threadfin shad, lake 
species capable of planktonic feeding, have been added to the fish community. 
By the end of 1988, L-Lake was dominated by bluegill, threadfin shad, 
reoDreast sunr isn, ana largeraoutn Das» * uveituu. i. j^oh auLuiudi*^^ -l" t-«.*v. ^«.*^ -.- 
higher than that reported for most regional reservoirs. 

Fish kills have occurred in L^-Lake when fish that entered the reactor cooling 
water discharge area during outages were caught by the rapid rise in 
temperature that follows reactor restarts* These kills, however, have not 
affected the development of a balanced population in the lake. Section 
A,1,1.A.2 describes proposals to mitigate these fish kills. 

Areas of the Steel Creek drainage affected by reactor operations prior to 1968 
continue to undergo post-thermal succession (Du Pont, 1988b), These areas, 
which are dominated by a mixture of scrub-shrub and herbaceous vegetation, 
include the Steel Creek corridor and delta areas. Areas that were not 
affected by previous operations are dominated by closed canopy, mixed 
bottomland hardwood (Meyers Branch), or cypress-tupelo swamp forest (closed- 
canopy river swajDp) vegetation* 

The release of water from L-Lake Dam has resulted in channel erosion in stream 
corridor and lower channel areas where stream courses are well defined* 
ueiore cne restart oi l*— iveacuur , i-iiej.t2 wds j-j-uux^ 04^0.^,^.^. ii«s.^j-^t'*-7 ->- e^^wrr*,^. ^.. 
upstream corridor areas, and most of that vegetation was scoured following the 
resumption of reactor operations. Herbaceous biomass in delta/swamp and lower 
channel areas varied substantially from 1986 to 1987 but was usually higher 
than that measured before the restart of L-Reactor, Periphyton communities in 
Steel Creek were dominated by diatoms, green algae, and blue-green algae 
during 1986 and 1987. Periphyton dry-weight biomass and chlorophyll ^ 
concentrations on periphytometers were higher at stream corridor stations than 
in other habitat types. 

Steel Creek supports an extremely diverse macrolnvertebrate community, due to 
the diversity of habitats present in the stream. Like most Coastal Plain 
streams in the southeast, the macrolnvertebrate community is numerically 
dominated by chlronomids, with substantial representation of caddisflies, 
mayflies, gastropods, amphipods, and oligochaetes* 

The results of macrolnvertebrate sampling in 1986 and 1987 indicate that the 
macrolnvertebrate community in Steel Creek has been altered somewhat since the 
restart of L-Reactor, particularly in the area immediately downstream from 

macroinvertebrate (mostly filter-feeders), decreases in species richness, and 
shifts in the structure of the macrolnvertebrate community. These changes 
appear to be due to increased discharge in the stream channel and to inputs of 
organic seston (food supply) from L-Lake rather than to a change in the 
thermal regime of Steel Creek, 
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The fish community of Steel Creek is dominated by warm-water species typical 
of streams of the southeastern United States. In 1986 and 1987^ SRS 
scientists collected 35 species in the Steel Creek corridor area, 51 species 
in the delta/swamp, and 47 species from the lower Steel Creek channel. 
Species richness is higher than that found in most other drainage systems in 
the region. Most aspects of fish community structure in the delta/swamp area 
are comparable to preoperational conditions (Du Pont, 1988b). 

The discharge of water from L-Lake has resulted in physical and biological 
changes in Steel Creek that have caused localized changes in the fish 
community of the creek. Community structure in the portions of Steel Greek 
closest to L-Lake Dam has been affected by the volume of discharge from L-Lake 
and the export of fish (centrarchlds» primarily bluegill) produced in the 
lake* No major changes attributed to the operation of L-Reactor have been 
observed in the fish assemblages of either the delta/swamp or lower stream 
channel areas* 



3*6«2.1.4 Far Fond and Lower inree Kxins ureeK 



This section summarizes the results of comprehensive aquatic ecology studies 
conducted in Far Pond and Lower Three Runs Creek ♦ (For greater detail, see 
TC )Du Pont, 1985a and 1987a.) 

A study conducted in 1984 and 1985 (Chimney, Cody, and Starkel, 1985) 
indicated that the phytoplankton conmiunity of Far Pond has maintained species 
composition, density levels, and species diversity similar to those reported 
for 1978 (Wilde, 1983). In addition, orimarv nroductivltv values were similar 
to values previously reported for Far Pond in studies conducted between 1965 
and 1973 (Tilly, 1973, 1974a,b). 

Data on the phytoplankton taxa observed, the relative abundance of numerically 
important taxa, and the seasonal and year-round community composition of 
phytoplankton in Par Fond during 1984 and 1985 were similar to values reported 
for other lakes and reservoirs of the southeastern United States (Chimney, 
Cody, and Starkel, 1985); mean phytoplankton diversity and productivity in Par 
Fond were intermediate in relation to other regional lakes and reservoirs. 

Several studies of the macrophytes of Par Pond were conducted during the 1970s 
(Wilde and Tilly, 1985) . Conclusions derived from these studies were as 
follows: (1) a well-developed macrophyte community occurs in Far Fond, (2) 
relatively stable water levels maintained by reactor operation enhance 
macrophyte development, and (3) the dominant macrophyte species in Far Pond 
TC jare typical of the geographic region (Du Pont, 1985a). More recent studies 
have revealed substantial expansion of macrophyte coverage in Far Pond between 
1975 and 1983, demonstrating a high suitability of habitat for the growth of 
wetland plants (Grace, 1985)* 

Studies conducted in 1984 and 1985 determined that zooplankton community 
structure in Far Fond is quite similar to that found in other southeastern 
lakes and reservoirs, with protozoans and rotifers dominating (Chimney, Cody, 
and Starkel, 1985). 
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Researchers conducted a comprehensive study of the macroinvertebrate community 
of Par Pond from January 1984 to June 1985 (Kondratief f , Chimney, and Painter,! te 
1985) * Several less comprehensive studies were conducted before 1984 (Wilde 
and Tilly, 1985). The complement of macroinvertebrate species occurring in 
Far Pond is also common in other southeastern U.S. reservoirs. Par Pondl Tc 
values for nuunber of taxa per sample, diversity, density, and biomass were 
intermediate in relation to the values reported for other lakes and 
reservoirs. Comparison with studies conducted before 1984 (Wilde and Tilly, 
1985) suggests that the only major long-term change in the Par Pond 
macroinvertebrate fauna has been the introduction of the Asiatic clam* This 
species probably entered Par Pond by the pumping of Savannah River water via 
the 186-P basins when P-Reactor was not operating (Wilde and Tilly, 1985). 

An examination of historical data suggests that the fish community in Par Pond 
has remained stable in its major features from 1969 to the present (Paller and 
Saul, 1987; Wilde and Tilly, 1985). Although relative abundance has 
fluctuated over the years, all major species have persisted; numerically 
dominant species in Par Pond are largemouth bass, bluegill, black crappie, 
lake chubsucker, and brook silverslde. The stability of the Par Fond fish 
community is also suggested by the collection of larvae and juveniles of most 
of the major Par Pond species. 

Environmental studies, such as Section 316(a) studies on the effects of 
reactor thermal discharges, have demonstrated that a balanced biological 
community has been maintained in Par Fond. Fish have been killed in Fond C, a 
precooler pond upetreaju of Par Pond, due to thermal discharges when P-Reactor 
starts up after extended outages. Section 4.1.1.4*3 describes proposals to 
mitigate these fish kills. 

Stream structure in Lower Three Runs Creek is dominated by logs and sticks, 
but macrophytes and trailing vegetation are abundant in some of the larger 
areas, where stream structure is most diverse (Du Pont, 1987a) • The energy 
base is primarily allochthonous; leaf litter input is high. Leaves that fall 
into the stream are colonized by microbes and rapidly broken down by 
macroinvertebrate shredders. In many areas, the canopy provided by the 
streamside trees is complete and dense; as a result, periphyton and macrophyte 
biomass are low, especially in the suanmer when light is most limiting. The 
periphyton that do occur are dominated by green algae and diatoms* The 
macroinvertebrate communities are diverse (56 to 70 taxa) and include 
pollution-sensitive taxa. 

The fish assemblage occurring in Lower Three Runs Creek is similar to that 
found in nonthermal portions of the Savannah River near the Site, except 
catfish are not as well represented. Dominant species in Lower Three Runs 
Creek include shiners , spotted suckers , redbreast sunf ish, American eel , 
flathead bullhead, bowfin, bluegill, and spotted sunfish^ 

3.6.2.2 Endangered and Threatened Species 

Fisheries surveys conducted in the Savannah River beginning in 1982 have 
collected larvae of both the Atlantic sturgeon and the endangered shortnose 
sturgeon (see Table 3-8; DOE, 1987c)* Sturgeon (Atlantic and shortnose I tc 
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combined) larval abundance was highest In 1982. It appears that both species 
spawn upstream or near the Site and that shortnose sturgeon spawn earlier and 
|at cooler water temperatures than Atlantic sturgeon. Planktonic stages of 
Atlantic and shortnose sturgeon are demersal in nature; consequently, most 
larvae are collected in samples near the river bottom* 

DOE submitted a biological assessment of the potential effects of SRS 
operations on the shortnose sturgeon in the Savannah River (Muska and 
Matthews, 1983) to the National Marine Fisheries Service (NMFS). The NMFS has 
concurred with the DOE determination that the population of the shortnose 
sturgeon in the Savannah River would not be jeopardized by SRS operations 
(Oravetz, 1983). 

3*6.2,3 Commercially and R ecreationallv Valuable Biota 

The Savannah River supports both commercial and sport fisheries (DOE, 1987b). 
Most fishing is confined to the marine and brackish waters of the coastal 
regions of South Carolina and Georgia. The only commercial fish of 
significance near the Site are the American shad, the channel catfish, and the 
Atlantic sturgeon. These species are exploited to a limited degree by local 
fishermen. 

Sport fishermen are the principal consumers of river fishes, primarily sunfish 
and crappie. Striped bass are classified as game fish in South Carolina and 
Georgia (Ulrich et al., 1978). 

The Georgia Department of Natural Resources evaluated the fishery resources in 
the Savannah River downstream of the New Savannah Bluff Lock and Dam from 1980 
to 1982 <Schraitt and Homsby, 1985; DOE, 1987c). The estimated average annual 
sport fishing harvest from the freshwater portions of the river (approximately 
River Miles 21 to 187) ranged from 171,561 fish per year in 1982 to 550,282 

fish oer vear in 1 QfiO (a ^-voat A-irfa-rAcrA nf "^n^ 77A f -I dK na** ^^aa*- ^ T\^mA^^*sh 

species in the sport harvest were redbreast sionfish, bluegill, composite 
category of "bream," composite category of "catfish," crappie, and warmouth. 
Notably, anadromous species (striped bass and American shad) did not 
contribute substantially to the angler's harvest- However, the American shad 
harvest might be underestimated because of the development of a fishery for 
this species near the New Savannah Bluff Lock and Dam, while the assessment 
for this species emphasized downstream areas of the river (Schmitt and 
Homsby, 1985), 




3.7 



3.7.1 RADIATION ENVIRONMENT 



The release of radioactivity to the environment from any nuclear facility is a 
significant and sensitive issue for onsite workers and the public * Because 
there are many other sources of radiation in the htunan environment, it is 
important to evaluate radioactive releases from nuclear facilities in the 
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3.7,1.1 Spur<?Qs Qf Envir onmental Radiation 

Environmental radiation consists of natural backgrotind radiation from cosmic » 
terrestrial, and internal body sources; radiation from medical diagnostic and 
therapeutic practices; radiation from weapons test fallout; radiation from 
consumer and industrial products; and radiation from nuclear facilities* 

Natural background radiation contributes about 82 percent of the annual dose 
of 361 tnillirem received by an average member of the population within 80 
kilometers of the Site* All radiation doses mentioned in this EIS are 

dose equivalents" (i.e», organ doses weighted for biological effect 
equivalent whole-body doses), unless specifically identified 

(e.g., "thyroid dose," "bone dose"). Based on national averages, 
medical exposure accounts for an additional 15 percent of the annual dose, and 
the combined doses from weapons test fallout, consumer and industrial 
products, and air travel account for about 3 percent of the dose. 



"effective 
to yield 
otherwise 
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Releases of radioactivity to the environment from the Site account for less 
than 0.1 percent of the total annual average environmental radiation dose 
within 80 kilometers. Typically, the average radiation dose to individuals 
within 80 kilometers of a nuclear facility is quite low. Releases from 61 
nuclear powerplant sites operating in 1985 contributed an average radiation 
dose commitment within 80 kilometers of a plant of about 0.0026 mllllrem per 
capita (Baker, 1988)* 

External radiation from natural sources comes from cosmic rays and the 
emissions from natural radioactive materials in the ground* The radiation 
dose from external radiation varies greatly with location and altitude. 

Internal radiation from natural terrestrial sources consists primarily of 
potassium-AO, carbon-14, rubldlum-87, and daughters of radlum-226. Because 
the distribution of fertilizers and food is widespread and the population is 
mobile, there is an averaging effect for the long-lived radionuclides that 
produce the internal dose. The estimated average internal radiation exposure 
in the United States from natural radioactivity (primarily Indoor radon 
daughter products) Is 240 mllllrem per year (NCRP94, 1987). 

Medical radiation is the largest source of population exposure to manmade 
radiation in the United States « The average dose to an individual from 
medical and dental X-rays, prorated over the total population, is 39 mlllirem 
per year (NCRP93, 1987). (Prorating the dose over the population, as used in 
this section, is a means of arriving at an average dose that, when multiplied 
by the population size, produces an estimate of population exposure. It doea 
not mean that every member of the population receives a radiation exposure 
from these sources. ) In addition, radiopharmaceuticals administered to 
patients for diagnostic and therapeutic purposes account for an average annual 
dose of 14 mllllrem when prorated over the population. Thus, the average 
medical radiation dose in the U.S« population is about 53 mllllrem per year. 

Fallout of radioactive material from nuclear weapons tests is a small source 
of radioactivity in the environment. Atmospheric tests conducted by the 
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United States (193 tests, 1945 to 1962) and the Soviet Union (142 tests, 1949 
to 1962) introduced the largest amounts of radioactive materials into the 
stratosphere that were later distributed worldwide. A small amount of 
radioactivity from these tests continues to be deposited* The more recent 
Chinese (22 tests, 1964 to 1980) and French (45 tests, 1960 to 1974) tests 
were sufficient to maintain a relatively constant rate of fallout 
TC |depositionfor some time (Eisenbud, 1987)* The current and past fallout 
contributes to the environmental radiation exposure through the following: 

• External radiation from radioactive material on the earth's surface 

• Internal radiation from inhalation of airborne fallout 

• Internal radiation from ingestion of food and water contaminated by 

fallout 

Cesiimi-137 deposited from past nuclear weapons tests is the major source of 
1 nncr— 1 iygH extemal ^'^amma radiation from fallout , Short— lived radionuclides 
also contribute to the external dose for short periods of time following 
tests • The estimated dose rate from extemal gamma radiation is about 0.9 
millirem per year (Pukes, 1984), 

Most of the internal dose from inhalation of fallout is received in the years 
immediately after exposure* However, doses from strontium-90 and 
pIutonium-239 are received over a lifetime because of the long residence time 
of these radionuclides in the body. The estimated annual dose from inhaled 
fallout radioactivity was 0*04 millirem in 1969 (Dukes, 1984) and is even 
lower at present. 

Ingestion of radioactivity in food and water is the largest source of 
radiation exposure from fallout. This exposure pathway resulted in an 
estimated 3*7 millirem per year in 1980, consisting of 0*6 millirem from 
carbon-14, 0.4 millirem from cesium-137, and 2.7 millirem from strontium-90 
(Dukes, 1984). 

In 1980, the estimated average annxxal dose from fallout from nuclear weapons 



millirem from ingested radioactivity). Because there have been no atmospheric 
nuclear weapons tests since 1980, the average annual dose from fallout at 
present is less than 1 millirem. This decline is due principally to 
radioactive decay. 

A variety of consiamer and industrial products yield ionizing radiation or 
radioactive materials and, therefore, result in radiation exposure to the 
general population. Some of these sources are television sets, luminous dial 
watches, airport X-ray inspection systems, smoke detectors, tobacco products , 
fossil fuels, and building materials* The estimated average annual dose for 
the U.S* population from these sources is 10 millirem per year (NCRP95, 
1987) * About one-third of this dose is from extemal exposure to naturally 
occurring radionuclides in building materials. 

People who travel by aircraft receive additional exposure from cosmic 
radiation because, at high altitudes, the atmosphere provides less shielding 
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The average annual airline passenger dose, 
V*Sm population, amotonts to 1*0 millirem 



3.7.1.2 Radiation Lev 




in the Vicinity of the Sava^nnah River Site 



Table 3-9 summariaes the major sources of exposure for the population within 
80 kilometers of the Site and for the river-water-consuming population in 
Beaufort and Jasper Counties » South Carolina* and in Fort Wentworth, Georgia. 
Many of the factors, such as natural background dose and medical dose, are 
independent of the Site* 
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established terrestrial dose equivalent rates (Hayes, 1977)* 
varied from about 0,001 millirem per hour over water to 0.009 
hour at one location on Wassav Island » about 32 kilometers south 
Georgia. In general, the higher rates occurred over beaches 
minerals containing natural thorium and uranium occur. Excluding the water 
areas, the terrestrial rate averages about 0*003 millirem per hour, which is 
comparable with other Coastal Plain rates of 0*002 to 0*003 millirem per hour, 
and which is about half that measured for the Site- The average dose 
equivalent rate for th^ Savannah River marine area is about the same as the 
rates measured in Galveston, Texas, and Cape Canaveral, Florida, and somewhat 
less than the rate in the Los Angeles, California, area. Researchers defined 
one radiation anomaly in this survey at Hutchinson Island, where dredge soils 
have been deposited. The cesium-137 concentration of the post-1957 dredge 
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post~1957 sediment can be attributed to fallout 
J 1974)- The following paragraphs discuss factors 
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The Site and the surrounding area lie between latitudes 33^N and 34^N; the 
altitude varies between bob level and roughly 300 meters above sea level. The 
total estimated tmshielded dose equivalent from cosmic radiation in the 
vicinity of the Site (80-kilometer radius) is 35 millirem per year, of which 
29 millirem per year are from the ionizing component and 6 millirem per year 
are from neutrons (Pukes, 1984), which ionize indirectly. 



TC 



Within 80 kilometers of the Site, measured external ganmia dose rates range 
from 6 millirem to 385 millirem per year (Dukes, 1984). A value of 35 
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background in the vicinity of the Site (NCRP94, 1987)* Shielding of any kind 
can reduce terrestrial and cosmic radiation doses to about 28 millirem per 
year each, a 20-percent reduction (NCRP94, 1987). 
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Atmospheric testing caused 25,600,000 curies of cesium-137 to be deposited on 
the earth's surface (United Nations, 1977). About 104 millicuries of 
cesium-137 per square kilometer were deposited in the latitude band where 
South Carolina is located (30*N to 40'N). The total resultant deposition was 
2,850 curies on the 27,400 square kilometers of the Savannah River watershed 
and 80 curies of cesium-137 on the Site* The deposited cesium-137 became 
attached to soil particles and has undergone only slow transport from the 
watershed. Results from routine health protection monitoring programs 
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Table 3-9. Major Sources of Radiation Exposure in the 

Vicinity of the Savannah River Site^ 



Source of Exposure 



Natural background radiation'' 
Cosmic radiation 
External terrestrial 
Intem&x terrestrial 



Radon in homes 



Dose to Average 
Individual 
(mrem/yr) 



28 
28 

I- ^s 

200 



Percentage of 

Exposure 
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TOTAL NATURAL 

Medical radiation 
Diagnostic X-rays 
Radiopharmaceutical 

TOTAL MEDICAL 
Weapons test fallout 

Consumer and industrial products 

Air travel 

Nuclear facilities (other than SRS) 



Ocivcliiiitiii xvxvef DiLe 



■- 4 



- envxronmentai 



radioactivity (1988) 



GRAND TOTAL 



296 



39 
14 

53 

<1 

10 



<0.1 



<0.1 



361 



a. Modified from Davis, Martin » and Todd, 1989. 

b. National average for the United States. 



81.9 



14.7 



<0.3 



2.8 



0.3 



<0.03 



<0.03 
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indicate that, since 1963, about 1 percent of the 2,850 
deposited on the total Savannah River watershed has been 
river (Du Pont, 1983b). 



curies of cesiuni— 137 
transported down the 



Onsite monitoring shows that an average of 50 millicuries per square kilometer 
(1976-1982 average) of cesium-137 are in the upper 5 centimeters of the soil 
column. This value is one-half of the amount originally deposited. This 
difference demonstrates that some of the radiocesium has moved down in the 
soil column and some has undergone hydrologic transport to the Savannah River. 
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rvextraseB or rauxoactive material to the environment from SRS operation from 
1986 to 1988 resulted in an average dose of 0,05 millirem per year to the 
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80-kilometer-radlus population and 0*06 millireni 
consumers of Savannah River water (Ziegler et al . , 
Davis, Martin, and Todd, 1989). 



per 
1987; 



year to 
Mikol et 



downstream 
al., 1988;! 
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population within 
collective 
operations 

individual 



t othetwise specified are effective dose equivalents. In 1980 th 
ithin 80 kilometers was 589,803 (see Section 3.2.3,2); thus, th 
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80 
effective dose equivalent to that population from recent 
was about 30 person-rem per year. Similarly, the average 
dose of about 0*06 mrem per year for the current Port Wentworth and 
Beaufort-Jasper river-water-consuuming population of about 71,000 (see Section 
3.4,K4) would yield a collective effective dose equivalent to that population 
of about h person-rem per year. 
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from normal 

receives an 



Nuclear facilities within 80 kilometers of the Site include a low-level waste 
burial site operated by Chem-Nuclear Systems, Inc., near the eastern SRS 
boundary, and Georgia Power Company's Vogtle Electric Generating Plant, 
located directly across the Savannah River from the Site. In addition, 
Carolina Metals, Inc. ^ which is northwest of Boiling Springs in Barnwell 
County, processes depleted uranium. The Chem-Nuclear facility, 
operation in 1971, releases essentially no radioactivity to the 
(Chem-Nuclear Systems, Inc. , 1980) , and the population dose 
operations is negligible* The 80-kilometer-radius population 
immeasurably small radiation dose from transportation of low-level radioactive 
waste to the burial site* Plant Vogtle began coniinercial operation in 1987, 
and its releases to date have been far below DOE guidance levels and NRC 
regulatory requirements (Davis, Martin, and Todd, 1989). 

Gamma radiation levels, including natural background terrestrial and cosmic 
radiation, measured on and around the Site during 1988 yielded an average dose 
rate of about 73 millirem per year, approximately equal to the background dose 
rate. 

From 1986 to 1988, the calculated maximxjun individual annual dose at the SRS 
boundary from atmospheric releases averaged 0.57 millirem (Ziegler et al^ , 
1987; Mikol et al., 1988; Davis, Martin, and Todd, 1989). Atmospheric 
releases of tritium accounted for more than 60 percent of the offsite 



for more than 60 percent of the offsite t 
population dose; tritium is the only radionuclide of 
monitored and detected routinely in offsite air 
atmospheric tritium concentrations. 



SRS origin that is 
Table 3-10 lists average 



Liquid releases of tritium generally account for more than 99 percent of the 
total radioactivity introduced into the Savannah River from SRS activities. 
These releases will increase due to the operation of the reactors and their 
support facilities • The F- and H-Area Effluent Treatment Facility, which 
replaced the F- and H-Area seepage basins , would discharge tritiated water to 
Upper Three Runs Creek. The averaged tritium concentration in the river below 
the Site at U.S. Highway 301 was 3 A picocuries per milliliter from 1986 to 
1988 (Ziegler et al . , 1987 ; Mikol et al . , 1988 ; Davis , Martin, and Todd , 
1989)* The calculated maximum individual annual dose resulting from liquid 
releases over this period averaged 0*82 millirem. Table 3-11 lists the mean 
values for tritium in the river upstream and downstream of SRS for 1985 to 
1988. 
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Table 3-10. 



Location 



Onsite 

Site perimeter 
40-kilometer radius 
160-kiloraeter radius 



Average Atmospheric Tritium Concentrations 
in the Vicinity of the Savannah River Site 



1988 Tritium 
(pCi/m^) 



SAO 
5h 

17 
12 



» *_ » 



1987 Tritium 
(pCi/in3) 



1000 
81 
25 
10 



1986 Tritium 
(pCi/ffl^) 



755 
79 
22 
10 
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Table 3-11. Tritium in Savannah River (pCi/ml) 



Year 



1985 



1986 



1987 



1988 



Upstream 



0.46 



0.36 



0.37 



0.27 



+ 20 



0.68 



0.A2 



0.32 



0.40 



a. Data from Annual Environmental Reports 



■|i I IF 



Downstream 



3.7 



A. I 



3.2 



3*3 



+ 20 



1,9 



6.8 



2.3 



2A 



The groundwater monitoring program at the Site is designed to detect and 
monitor both radioactive and nonradioactive contaminants in and around process 
operations , burial grounds , seepage basins, and drinking-water supplies . The 
1988 Savanna^h Ri ver git^ Eny.irpmnQn.tal,, Report (Davis, Martin, and Todd* 1989) 
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for an extensive array of monitoring wells. In 1988, groundwater below areas 
affected by process operations showed elevated readings for tritium and other 
specific isotopes (see Section 3.4*2.3 for discussion on reactor areas). The 
level of contamination varies with the area being monitored, and depends on 
the process or facility located in that area« Tables 5-2 through 5-16 of the 
1988 Environmental Report summarize the maximum constituent levels found in 
each of the areas monitored* 

Average concentrations of radioactivity routinely detected in milk, food, 
drinking water, wildlife, rain water, soil, sediment, and vegetation in 1988 
were within ranges observed during previous years. With the exception of 
tritium, the concentrations observed were similar to those reported in other 
parts of the country and can be attributed to fallout from atmospheric nuclear 
weapons tests. Table 3-12 lists average and maximum tritium concentrations 
found during 1988 in food, milk, and drinking water (Davis, Martin, and Todd, 
1989). 
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Table 3-12. Tritium Concentrations in 1988 SRS Sampling Program (pCi/ml) 
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neaium 



Drinking Water 

Surrounding tovms 

SRS 

Beaufort-Jasper /Savannah 

Milk 

Food (free water content) 



Ave 



0.12 
0.39 
2.5 

0.5 

1.2 



rieuLjLiiiLULi 



0.6 
A.l 

A.O 
7.0 
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Releases from SRS since the beginning of operations have also been assessed to 
estimate the doses that might have accrued to maximally exposed hypothetical 
individuals and to population groups that resided in the affected areas since 



195A. These dose estimates made several assximptions: (1) that the 
individuals and population groups have remained at their current locations 
since 1954 and will remain there for another 50 years; v2/ that tus current 
site-specific data (meteorological and hydrological parameters, population 
sizes, etc.) are representative of this entire period; and (3) that the 
Beaufort-Jasper water treatment plant has operated continously since 1954 (it 
began operating in 1965). 

All known measured and calculated atmospheric and liquid release values have 
been included with the exception of krypton-85 releases before 1970, which are 
classified; inclusion of the krypton-85 releases would not materially change 
the cumulative dose results. Table 3-13 lists the principal contributors to 
the maximally exposed individual from atmospheric releases and to the 
downstream water consumer (Bauer, 1990). This table lists the cumulated 
36-year release and the maximum individual effective dose equivalent by 
nuclide- It indicates that about half of the 36-year total of about 20 mrem 
would have been due to tritium, and a third of the total to strontium-89 and 
-90 (which includes unidentified beta-gamma emitters for this dose 
assessment). About 60 percent of the 36-year atmospheric release dose of 
about 100 mrem resulted from tritium, argon-41, and iodine-131, which do not 
accumulate in the body over long time periods. 

Table 3-14 siimmarizes the maximum individual effective dose and organ dose 
equivalents from airborne and liquid releases by all pathways, as well as 
collective effective dose commitments to the neighboring and downstream 
populations. As indicated in this table, the hypothetical individual 
receiving the maximum exposure from SRS atmospheric and liquid discharges over 
36 years would have received a cumulated total effective dose equivalent of 
about 580 mrem* or about the same dose as would be received in 2 years from 
natural radiation in the SRS vicinity. 
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L-02 
L-64 

S-03 

C-13 
A-50 
A-85 
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01 
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Table 3- 


13. Cumulative 


Releases and 


Doses by Frinc 


ipal Nuclide (1954-1989) 


Atmospheric Ke leases 


Liquid Releases 










Max . xnd . 








Drinking 
Water 


Nuclide 


CI 




(mrem ) 


Nuclide 


Ci 




(rarem) 


HTO 


2.38 X 


107 


25 


HTO 


1.91 X 


10^ 


9.8 


C-14 


2 = 98 X 




1.7 


Sr-S9-90 




in2 


ft- ^ 


Ar-41 


6.36 X 


10? 


11 


1-131 


3.02 X 


10^ 


1.2 


Sr-89-90 


4.70 X 


10^ 


4.2 


Cs-137 


6.08 X 


10^ 


2.5 


Ru-106 


1.39 X 


10=^ 


9.3 


Ce-144 


3.50 X 


10^ 


0.6 


1-129 


5.67 


10^ 


5.8 


Pu-239 


5.21 X 


loj 


0.2 


1-131 


2.52 X 


26 


All Others 


6.60 X 


10^ 


0.8 


Pu-238 


6.98 X 


10~1 


2.8 










Pu-239 


3.10 


^ 


14 


Total 


1.92 X 


10*' 


20 


All Others 


1.15 X 


lol 


1.2 










Total 


4.16 X 


107 


100 










From Bauer 


, 1990. 
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Radiation-level surveys are conducted continually on and around the Site with 
thermoluminescent dosimeters (TLDs). Radiation levels measured from 1985 to 
1987 at the K-, L-, and P-Area fences averaged 99, 79, and 76 mllliRoentgens 

AAA 

with natural background gamma levels measured by TLDs, which ranged from 62 to 
99 milliRoentgens per year at the SRS boundary to a radius of 160 kilometers* 
In addition, a radiation survey is conducted annually along major SRS roads* 

3.7.2 HAZARDOUS CHEMICAL ENVIRONMENT 

The operation of the SRS reactors and other facilities uses hazardous 

chemicals or produces them M potentially hazardous byproducts. Also, 

hazardous or potentially hazardous chemicals have been disposed of on the 

Site* The following sections describe the existing hazardous chemical 

environment on the Site for the atmosphere, groundwater, surface water, and 
soils. 
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Permits Issued by 8CDHEC, National Emission Standard for Hazardous Air 
Pollutants (NESHAPj subpart U), and the National Ambient Air Quality Standard 
(NAAQS) regulate nonradioactive atmospheric emissions from SRS 

RffliflA-lnnA ffrtm fiDC y^Aal _iP4 MAi4 nn..*A *^m 1 m^ 4^ ^ J^^L.J^ ...1«... Ji^..Jj^ 
__.. __«._»„^ --.win v»w \#w«x— ^A^ow ^wiTV^p^oiibD XiiUXUUQ CfUX^U^ UXUAAU^, 

oxides, and total suspended particulates; all were within applicable emission 



stacks. 
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Table 3-14. Cumulated 36-Year Doaee From SRS Releases (195i-l989)^»^ 



Exposure 



Maximtun 

Individual 
EDE (mrem) 



Maximum 
Individual 
DE (mrem) 



Collective 

EDE 
(person-rem) 



^ ■■ I ■ ■ ■!■ 



Atmospheric releases 

i 

Liquid releases 

Below SRS (all paths) 



100 



480 



Drinking water 
(Beaufort-Jasper) 

80-km population 

Shoreline exposure 

Swimming 

Boating 

Beaufort-Jasper water 
Port Wentworth water 
Saltwater shellfish 



20 



1110 
(thyroid) 

827 
Cbone surface) 

75 
(bone surface) 



6800 



2*47 

0.002 

0.028 



503 
197 
1.7 



a. 



From Bauer, 1990. 

The 36-year effective dose equivalent from natural 
about 10,600 mrem; collective population dose within 
years is 5,900,000 person-rem from natural sources 



radiation sources is 
80 kilometers over 36 



standards in 1986, 1987, and 1988 
Davis, Martin, and Todd, 1989 )• 



(Zeigler et al., 1987; Mikol et al., 1988; 



Six onsite process stacks produce major emissions of nonradioactive 
materials. In 1987 and 1988, all stacks met the regulated limits except the 
291-F stack, which occasionally exceeded the 40-percent limit for opacity of 
nitrous oxides. A number of projects are under way to ensure full regulatory 
compliance (Mikol et al., 1988; Davis, Martin, and Todd, 1989). 



In December 1987, SCDHEC conducted a compliance 
air emission sources; all emissions were within 
et al., 1988). 

3*7.2.2 .Gi:otAn<jtyg,t^r 



inspection of all permitted 
appl icab le s tandards (Miko 1 



During nearly 40 years of operation, at least 168 sites have been or are being 
used for the disposal or storage of solid and liquid wastes at the SRS. Most 
of these sites contain nonradioactive wastes. Thirty-^seven sites either might 
have received or potentially contain hazardous wastes; 19 are low-level 



S-03-01 
C-02-04 
C-13-01 
A- 30- 03 
A-85-03 



^+ 
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radioactive sites; atid 21 are potential mixed-waste sites (DOE, 1987a)* Of 
the 202 SRS sites recently identified in the DOE Environmental Restoration and 
Waste ManageraGnt Five-Year Plan* 15 are Resource Conservation and Recovery Act 
(RCRA) sites > 70 are in the RCRA Facility Investigation Program, 30 are 
potential Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) sites, and 87 are being closed under SCDHEC requirements (DOE, 
1989a). Section 3*8 discusses current SRS actions to address groundwater 
contamination* 



Nonradioactive wastes disposed of on the Site include the following categories 
( Chris tensen and Gordon, 1983): 



Nonhazardous 



Coal pile rimorf, ash siuxces, wood, 
lumber, concrete blocks and slabs, 
bricks , glass , f enceposts , tires , 
rubber, trash, fuel , motor oil and 

, waste oil, and paint 



Hazardous 



Acids , caustics , liquid chemicals , 
biocidal compounds (such as herbi- 
cides and pesticides ) used in either 
plant operation or maintenance , 
heavy and reactive metals , metal 
shavings , mercury, chlorinated 
hydrocarbons , chlorinated biphenyls 
(PCBs), solvents, and other organics 



TE 



NOTE: PCBs are regulated under the 
Toxic Substances Control Act (TSCA), 
not RCRA. Some solvents and other 
organic liquids are shipped from the 
SRS to approved RCRA disposal 
facilities. 



TE 



I 



In 1988, groundwater was monitored in nearly 900 monitoring wells at waste 
disposal sites, operating facilities, and spill sites for hazardous 
constituents; 68 wells were associated with K-, L-, and P-Areas (Davis, 
Martin, and Todd, 1989). Types of potential groundwater contaminants include 
chlorinated organics , heavy metals , and nitrates . Levels of contamination 
range from below detectable limits to greater than U.S* Environmental 
Protection Ao'enc"' (EPA^ drinkin'^'^water standards ^ About half the radioactive - 
nonradioactive, and mixed-waste sites for which groundwater monitoring data 
exist have some contaminants that exceed drinking-water standards* 

Groundwater contaminants have been identified at several of the K-, L-, and 
P-Area waste management facilities* The Site has used these facilities to 
dispose of a variety of industrial chemicals. Suspected or confirmed 
contaminants include the following (Huber, Johnson, and Marine, 1987; Ward, 
Johnson, and Marine, 1987; Scott, Kolb, Price, and Bledsoe, 1987; Pekkala, 
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Jewell* Holmes, and Marine, 1987; Pekkala, Jewell, Price, and Bledsoe, 1987; 
Mikol et al*, 1988; Davis, Martin, and Todd, 1989): 



K-Area burning /rubble pit 



K-Area retention basin 



K-Area acid/caustic basin 



- Lead, nickel, manganese, sodium, 
total organic halogen, sulfate, trl- 
chloroethylene 

- Lead 

- Acids, chloride, sulfate, sodium, 
total organic halogen 



TJ" A 



disei&£seiiibj.y uasiu 



L-Area acid/caustic basin 






L-Area burning/rubble pit 

L-Area disassembly basin 

Chemicals, metals, and 
pesticides (CMP) pits 



-- Acids, sulfate, sodium, tetrachloro- 
ethylene , trichloroethylene 

- Lead 

- Lead, trichloroethylene 

- Acids, zinc, nitrate, sulfate, sodium 
benzene, methylene chloride, 
tetrachloroethylene, toluene, bisph- 
thalate , lead , mercury , zinc , 
copper , trichloroethylene , carbon 
tetrachloride 
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L-Area oil and chemical basin 



P-Area burning/rubble pit 



Cadmium , chromium , mercury , 
lead, tetrachloroethylene, 
chloroethylene 



nickel, 
tri- 



Acids, barium, lead, magnesium, so- 
dium, total organic carbon, total 
organic halogen, tetrachloroethyl- 
ene , trichloroethylene 



P-Area disassembly basin 
P-Area acid/caustic basin 



P-Area coal pile runoff 
containment basin (189-P) 



- Lead 

- Acids , sodium, zinc , sulfate , chlo 
ride, total dissolved solids 

- Cadmium, lead, sulfate 



Additional data on waste site groundwater monitoring and groxondwater transport 
modeling and information on chemical contaminants are available in the 26 EIDs 

prepared as support for the Final En vironm ental Imp act Statement, Wast_^ 

Manageme nt Activities for Groundwater Protection. S avannah River Plant. Aiken_^ 
£outh Carolina (DOE, 1987a). 
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3*7.2*3 Surface Water 

Water-quality monitoring for nonradioactive parameters for onsite streams 
began as early as 1959. Routine water-quality monitoring of the streams began 
in 1971- Surface water is monitored at the 71 active SCDHEC-permitted 
outfalls^ at locations on the six SRS streams » and at three locations in the 
Savannah River (Davis, Martin, and Todd, 1989). SRS had a 99-8-percent NPDES 
compliance rate in 1988. 

Sediments from the Par Pond pumphouse and most locations in the onsite streams 
contained detectable levels of beta-benzene hexachloride. Other chemicals 
reported in measurable quantities in sediments from SRS streams were 4,A-DDI), 

/i /._nnf? /■ /i_nnT q«^ Uar^^-^r^ui ^*' /'7^'fryiA*- £^i- ai iOQ7^. nnn «^^ nrnr ^*-^ 

metabolic residues or degradation products of the pesticide DDT; they were 
also produced as byproducts of the manufacture of DDT (which is no longer 
produced in the United States) (Parmeggiani, 1983). There is no significant 
difference between upriver and downriver concentrations * These data indicate 
that the occasional positive pesticides, herbicides, and PCB concentrations 
detected in SRS water arid sediments originate off the Site (Zeigler, 
Lawrimore, and Heath, 1986). 

3.7.2.4 Soils 

At the K-, L-, and P-Areas, information on soil contaminated with hazardous 
material is limited primarily to that soil underlying nonradioactive or mixed- 
waste sites- Potential soil contaminants are associated with the wastes 
disposed of at nonradioactive or mixed— waste sites; these include nonvolatile 
organlcs, anions, pesticides, heavy metals, and volatile organics (Stone and 
Ghristensen, 1983) * Suspected soil contaminants or contaminants identified 
from borings or sediment sampling and analyses at waste sites include metals 
and other inorganics at the L- and P-Area acid/caustic basins (Huber, Johnson, 



3.8 WASTE lyiAN AGEMENT 

This section describes wastes and contaminated materials generated from the 
operation of K-* L-, and P-Reactors and support facilities that require 
TC ) treatment and disposal or storage. Other documents (e.g., DOE, 1987a) 
provide more detail on the types and potential quantities of waste generated. 

DOE initiated a comprehensive waste management program on the Site following 
the analysis and selection of a preferred waste management strategy (DOE, 
1987a). Through a proposed Federal Facilities Agreement with EPA Region IV 
and SCDHEC, DOE is categorizing a number of waste site actions under the 
^^ requirements of RCRA and CERCLA. The final version of this agreement is 
expected to be completed in the second quarter of Fiscal Year 1991. 

In 1987, DOE selected a combination strategy to remove wastes at selected 
existing hazardous, mixed, and low-level radioactive waste sites and to 
implement closure and groundwater remedial actions; established a combination 
of retrievable-storage above- and belowground disposal facilities; and 
continued the use of seepage and containment basins for the periodic discharge 
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of reactor disassembly-basin purge water • DOE could dedicate some land areas 
(about 270 acres) for waste management purposes imder this strategy, if it 
could not return such areas to public use after an institutional control 
period (DOE, 1987a). ' ^^ 



3.8*1 TYPES OF WASTE 



The Site generates five basic types of waste: 



I TC 



Hazardous waste 

Low-level radioactive waste 

Mixed waste (combined hazardous and radioactive wastes) 

High-level radioactive (including transuranic) waste 

Nonhazardous and nonradioactive waste 

These liquid* solid, and semisolid wastes originate in reactor and support 
facility operation, maintenance, and renovation, and include waste held in 
storage pending treatment or disposal, and wastes from closure or remediation 
activities at "existing waste sites. Closure/remedial-action waste includes 
contaminated soil or soil/waste mixtures that might be exhumed during the 
remediation or closure of existing waste sites* 



TC 



The Site generates or will generate the following hazardous, mixed, low- and I TC 
high-level radioactive, and nonhazardous and nonradioactive wastes: 

Hazardous and mixed-waste combustible oils, solvents, and solids 

Mixed and low-level radioactive solvents , scintillation solutions , 
contaminated equipment, building rubble, and job control waste 



TC 



Mixed-waste sludges from M-Area and F- and H-Area effluent treatment 
facilities (ETFs) 

Hazardous, mixed, and low-level radioactive ash and scrubber blowdown 
from incinerators 

Hazardous, mixed, and low-level radioactive wastes, including 
contaminated soil that might be exhumed from existing waste sites ( TC 



Low-level radioactive liquid wastes from DWPF and the tank farms 

High-level radioactive liquid wastes, including wastes from the 
operation of K-, L-, and P-*Reactors and the chemical separations 
facilities; these consist primarily of fission products currently 
stored in tank farms 



TC 



xransuranic 
plutonlum 
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♦ Nonhazardous, nonradioactive domestic, solid, and sanitary wastes; 
sanitary and process liquid effluents (regulated under NPDES); coal ash 
from steam plant and powerplant operations; and laboratory wastes 
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• Gaseous (nitrogen oxides and sulfur dioxide) and particulate emissions 
from coal -fired steam plants and powerplants and auxiliary diesel 
generators 

3.8.2 RATES OF WASTE GENERATION 

TE I The Site generates large volumes of wastes; Table 3-15 lists typical annual 
generation-rate estimates for SRS reactors and support facilities • In 
addition, the Site has a large amount of waste in storage, as indicated in 

IE I Table 3-16. 

3.8.3 WASTE MANAGEMENT FACILITIES 

The Site has the following operational waste management facilities: 

• Eight regulated hazardous waste management units; four hazardous waste 
management units exempt from RCRA (totally enclosed waste treatment 
facilities); and seven regulated solid (nonhazardous) waste management 
units 

• Fifty- three active process and sanitary wastewater treatment plants, 
^ I including the M-Area Liquid ETF; F- and H-Area ETF, TNX-Area ETF; an 






TC 
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contaminated groundwater; staging and satellite waste management areas; 
and a beta-gamma (radioactive waste) incinerator, currently out of 
service 

The following waste management facilities are in the design or construction 
phase at the Site: 

Waste Solidification and Disposal Facility (Y-Area) 

Consolidated Incineration Facility (GIF) 

Defense Waste Processing Facility 

New Hazardous /Mixed Waste Disposal Facility 

New Low-Level Radioactive Waste Storage/Disposal Facility 

TRU Waste Facility 

The following are demonstration projects for other waste management activities: 

• Box/drum compactor 

• Greater confinement disposal 

3*8.4 WASTE TREATMENT METHODS 

DOE has used or is planning to use the following methods for predisposal 
treatment and/or management of wastes: 

Secure burial 

Interim storage 

Neutralization 

Filtration/oil separation (F- and H-Area ETF) 

Ion exchange/demineralization (F- and H-Area ETF) 



3-62 



Table 3-15. Typical Anntoai Waste Generation Rates and Activity Levels 

for SRS Reactors and Support Facilities^ 



Waste Type 



Amount 



Activity (curies) 



Hazardous 



225 cubic meters 



N/A 



LiJ 
I 



Mixed 

High-level liquid radioactive 

Low-level solid radioactive 

Low-level liquid radioactive 
(F- and H-Area; as tritiiom) 

Low-level liquid radioactive 

(DWPF) 

TRU 

Nonhazardous 
Sanitary/domes tic 



a. 
b. 
c. 
d, 
e. 



4,750 cubic meters 
5,000-10,000 cubic meters 

31,000 cubic meters^ 
460,000 cubic meters** 



11,360 cubic meters 



e 



1,130 cubic meters 
3,600 metric tons 
4,000 cubic meters 



N/A 
2.6 X 10^ - 5.2 X 10^ 



1-5 X 10^ 
3 X 10^ (as tritiiim) 



L-7S-38 
L-7S-^7 



10*8^ 



1,3 X 10^ 



N/A 



N/A 






Source: DOE, 1988a, 1989b- 

Includes workoff of high-level waste inventory held in storage tanks. 

Includes low-level solid wastes shipped from offsite. 

Design flow rate for F- and H-Area ETF; actual volume could be smaller. 

Low-level liquid waste volume from DWPF to replacement high-level waste evaporator in 1993. 

N/A = Not applicable. 

Reported as cesium-137* The activity of this combined stream varies considerably. If it is less than 

1,500 disintegrations per minute per milliliter in H-Area or 2,500 disintegrations per minute per 

milliliter in F-Area, it is sent to the F- and H-Area ETF. Otherwise, it is recycled to the evaporator 



1 



Waste 



High-level liquid 
radioactive 

Low-level solid 
radioactive 

Hazardous 



Mixed 



TRU nonretrievable 



TRU retrievable 



Table 3-15* SRS Waste in Storage 



Amouat 
(cubic meters) 



128 ,000 



570,000^ 



2,300 



1,900 



4,534 
6,489^ 



a. 
b. 
c* 
d. 

e. 



Source: DOE, 1988a4 1989b* 
Includes some permanently stored 
LLRSWSDF = Low-level radioactive 
Inventory on December 31, 1988 • 
N/A - Not applicable. 
Includes certified, certifiable. 



Storage Location 



2 tank farms 



LLRSWSDF 



Interim storage 



Interim storage 



* . « 



LLRSWSDF 



LLRSWSDF 



TRU waste, 

solid waste storage/disposal facility 



and vaste to be reclassified as LLW. 



Activity (curies) 



6. 


,6 


X 10^ 




2. 


.8 


X 10^ 
N/A 


d 


5. 


.2 


X 10* 




8, 


.0 


X 105 













L-78-38 
L-78-47 
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Biological oxidation (sanitary sewage treatment plant) 
Reverse osmosifl (F- and H-Area ETF) 
Carbon adsorption (F- and H-Area ETF) 



^ . M ^ m 



* • * ^ * 



btaDiiizacion/soiiairication (Y- and Z-Areas) 

Incineration (GIF) 

Landfllling (sanitary landfills) 

Spray irrigation/ land farming 

Evaporation 

CotRpacting/ahredding 

Vitrification (DWPF) 

Offeite management (currently limited to PCBs and some 

solvents; eventually TRU and vitrified high-level 

shipped off the site) 



types of organic 
wastes will be 



Table 3-17 summarises how many of the existing or planned waste treatment 
technologies are applied to the five basic types of wastes. 

3.8,5 WASTE MANAGEMENT CAPACITY 

The capacity for waste management at the Site is limited primarily by the 
availability of suitable space and by restrictions imposed by state and 
Federal waste management regulations. In addition, some tanks currently used 



zo score high-level liquid radioagtlve WaStes pending 






Defense Waste Processing Facility are approaching the end of their useful 
lives; others have been retired from high-level waste storage. 

The low-level radioactive waste burial ground Is approaching full capacity; it 
is expected to be full by 1990 or 1991. Similarly > interim hazardous waste 
storage facilities are approaching physical size limits. The following 
actions will alleviate these situations in the near future: 

• Startup of the DWPF to reduce the volume of high-level radioactive 
wastes and to convert them to a form suitable for their ultimate 
disposal; scheduled for operation in 1992 



?rocwbS-Lng 
completion 
Project 


















in 1995) for off site disposal at the Waste Isolation Pilot 



Construction and operation of the GIF to detoxify hazardous, mixed, and 
low-level combustible wastes; scheduled for 1992 



TC 



TC 



TC 



L- 78-27 



TC 



TC 



TC 



♦ Construction and operation of a new low-level solid radioactive waste 
storage/disposal facility; scheduled for 1991 I xc 

♦ Construction and operation of a new hazardous /mixed solid waste 
disposal facility; scheduled for 1991 I ^C 



TC 



TC 



3.9 EMERGENCY PREPAREDNESS 

The comprehensive emergency preparedness planning effort for the Site and the 
potentially affected areas off the Site includes the development and 
maintenance of programs and plans at four levels of responsibility: the DOE 
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Table 3-17, Waste Treatment Methods 



Waste Type 



Hazardous 



waste 



(Sludge from M-Area ETF) 



Current Treatment 



Interim storage 

and 
Offsite shipment 

facility 



to approved 



• Interim storage 

• Interim storage 



Planned 



Incineration (CIF - 1992) 

or 
New hazardous /mixed waste 
disposal facility, secure burial 
in HW/MW DF (1991) 

Incineration (CIF - 1992) 

or 
Secure burial in HW/MW BF (1991) 

or 
Saltstone - stabilization/ 
solidification Y-Area (1991) 






Low-level solid 
radioactive 



Secure burial facility will be 
exhausted in 1991 



Incineration (CIF - 1992) 



or 



Secure burial in new Low-Level 
Radwaste Storage /Disposal 
Facility (1991) 



L-78-27 



Low-level liquid 
radioactive waste from 
F- & H-Area 



F- and H-Area ETF: 
filtration, oil removal, 
carbon filtration, ion 

e, reverse osmosis, 
mercury removal. Discharge 
NPDES outfall 




to 



ETF began operation in November 
1988, NPDES discharge to continue 



(mixed waste solids, 
dewatered filter solids) 



• Interim storage 



Y-Area saltstone - stabilization 
(1991) 



Low-level liquid 
radioactive waste from 
DWPF 



2-Area saltstone, 
stabilization/solidification 



Z-Area began operation in June 
1990 



/ 



Table 3-17. Waste Treatment Methods (continued) 



Waste Type 



Current Treatment 



Planned 



I 



High-level radioactive 
liquid waste 



(Low-level fraction) 



Transuranic waste 

(TRU - newly generated) 

{Retrievably stored) 



(Retrievably stored) 

(Nonretriveably stored) 

Nonhazardous 
nonradioactive waste 

H 

(Sanitary sewage, 
domestic wastes « coal 
ash, and process 
liquids) 



• Interim storage in HLW tanks 

• Dewatering by evaporation 

• Saltstone processing 
(stabilization) of treated 
salt from tanks to Z-Area» 
June 1990 

• Interim storage in LLW burial 
ground 



• Certification 



• Certification 



• Secure biirial 



• Landfills 



• Biological oxidation 

• Shedding, compacting 



Neutralization 



• Spray irrigation - experimental 



• Incineration 



DWPF (vitrification) 1992, 
interim storage of canisters 
then Federal Repository 

Low-level waste continues in 
Saltstone process, to Z-Area 



• Storage in WIPP (Secure burial) 



• Low-level waste disposal 
(Secure burial) 

or 

• Transuranic Waste Facility (1995) 

• Secure burial continues 

• Treatment/disposal processes to 
continue 



!1 
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* Ash basin disposal 
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Savannah River Operations Office (DOE-SR); the Operating Contractor; the States 
of South Carolina and Georgia; and Aiken, Allendale* and Barnwell Counties in 
South Carolina and Burke County in Georgia. Table 3-18 lists specific 
procedures and emergency plans* The detailed plans contain facility 
descriptions and equipment lists for emergency response situations • These 
plans also address operating, deslgn--basis, and potential severe accidents 
that involve substantial core meltdown. 
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Emergency planning zones are defined for both on- and offsite areas* These 
zones represent areas in which planning has occurred to ensure prompt and 
effective actions for the protection of onsite personnel, public health and 
safety, and the environment. The onsite emergency planning zone (EPZ) 
includes the entire site. The offsite EPZ consists of two zones: a pltutie 
exposure pathway emergency planning zone and an ingestion exposure pathway 
emergency planning zone (WSRC, 1990), Plans for response in the plume 
exposure emergency planning zone are designed to minimize external exposures 
from the plume and deposited material and skin absorption/inhalation 
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zone are designed to minimize exposures from ingesting contaminated food or 
water . 
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The affected state is responsible for determining and recommending protective 
actions for the public within the plume exposure emergency planning zone. 
(SRS provides recommendations based on accident assessment to aid the state in 
the decisionmaking process* ) The primary protective actions taken for the 
plume exposure emergency planning zone are sheltering and evacuation* 
Sheltering is accomplished by personnel going inside a building and reducing 
exposure to outside air. Evacuation is accomplished by personnel leaving the 
area hy prescribed routes and reporting to a reception center/shelter. 

The offsite plume exposure emergency planning zone for SRS includes all 
offsite land within approximately 16 kilometers of any incident reactor* 
Counties that fall within this area Include portions of Aiken, Barnwell, and 
Allendale in South Carolina and a part of Burke County in Georgia* (Richmond 
County, Georgia, falls outside these zones and does not require planning for 
the prompt removal of people*) This area has been divided into sections 
called zones. These zones generally follow easily recognizable geographical 
and/or political boundaries to help members of the general public determine 
the zone in which they are located* Zone division also enables a graded 
response so those members of the general public most at risk (based on the 
incident type and wind direction) receive instructions addressed specifically 
to their zone(s). This enhances protective actions such as evacuation because 
only those people in the identified 2one(s) should be on the evacuation routes 
rather than the population of the entire 16-kilometer radius* 
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need to be monitored for contamination of food and water supplies* This 
covers all areas within an approximate 80-kilometer radius from the center of 
SRS, and includes the Savannah River Basin to the Atlantic Ocean* 



The affected state is responsible for determining and recommending protective 
measures for the ingestion exposure emergency planning zone* Protective 
measures could include replacing drinking water supplies, placing animals on 
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Table 3-18. Emergency Plans and Procedures 



IE 



Level 



DOE 



Contractor 



State 



Cotinty 



Title 



Interim Operations Plan for DOE Field Response to 

Radiological Emergencies, Nevada Operations Office 

BOE-SR Federal Radiological Monitoring and Assessment 

SR 503 



Major 
Plan, 



Emergency Response Plan for Real Time Meteorological and TRAC 
Support During Unplanned Atmospheric Releases, DF3TOM'-75 
Savannah River Plant Radiation and Contamination Control, 

DP SOP 40 

lOO-Areas Emergency and Disaster Plans, DPSOP 67 

Fire Control Plan 100 Areas, DPSOP 67-1 

200-H Area Emergency and Disaster Plans, DPSOP 115-H 

Emergency and Disaster Plans, 300/700 Areas, DPSOP 119 

400-Area Emergency and Disaster Plans, DPSOP 135 

SRP Emergency Operating Center Procedures for EOC Communications 

Personnel, DPSOP 287 

Savannah River Site Emergency Plan 6Q 1 



TC 



TC 



(Savannah 



State of Georgia Radiological Emergency Plan 

Annex C to the Georgia Radiological Emergency Flan 

River Plant) 

Operational Radiological Emergency Response Plan 
the SC Emergency Preparedness Division) 
Technical Radiological Emergency Response Plan 
the SCDHEC, Bureau of Radiological Health) 



South Carolina 
(implemented by 
South Carolina 
(implemented by 



Annex Q , Fixed Nuclear 
Response Plan (RERP ) to 

Plan (EOP) 
Annex Q, Fixed 
Response Plan 
Operations Plan 
Annex Q, Fixed 



Nuclear 

(RERP) 

(EOP) 
Nuclear 



Facility (FNF) Radiological 
the Aiken County Emergency 

Facility (FNF) Radiological 
to the Allendale County 



Emergency 
Operations 

Emergency 

Emergency 



Facility (FNF) Radiological 
Response Plan (RERP) to the Barnwell County Emergency 
Plan (EOP) 

Annex C, Burke County Emergency Management Agency 
Operations Plan for Nuclear Incidents/Accidents Involving the 
Department of Energy Savannah River Plant 



Emergency 
Operations 

Emergency 
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stored feed and groundwater, cleaning produce, 
diverting products to long-term processing, and 

prevent consumption. 



milling and polishing grains , 
isolating contaminated food to 



TC 



Within both off site emergency planning zones, SRS provides information and I TC 
education about SRS operations, and notifies the public of incidents. In 
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addition, the States have procedures for population sheltering and possible 
TC I evacuation within the offsite EPZ. SRS promptly informs the States of all 
incidents having potential offsite consequences greater than those stipulated 
in 10 CFR 20 (NRC," 1964)* 

In August 1974, the Atomic Energy Commission established Memoranda of 
Understanding (MOU) with the States of South Carolina and Georgia concerning 
general responsibilities for notification and emergency response to incidents 
or potential incidents on the Site. BOE renegotiated its memoranda with South 
Carolina in November 1983 and October 1987» and with Georgia in February 1988 
'^^ |(DOE, 1983, 1987d, 1988b). Table 3-19 lists the agencies and organizations 
notified* 
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Table 3-19. Agencies Notified of SRS Radiological Emergencies 



TC 



Always 



When 
Necessary 






TC 



South Carolina Depart- 
ment of Health and 
Environmental Control 

South Carolina Emer- 
gency Preparedness 
Division 

Georgia Department of 
Natural Resources 

Georgia Emergency 
Management Agency 

Vogtle Electrical Generating Plant 

Aiken County, SC 

Barnwell County > SC 

Allendale Coumty, SC 

Burke County, GA 



South Carolina Governor's 

Office 

Georgia Governor *s Office 

U-S* Army Corps of 
Engineers 

Federal Aviation 
Administration 

Fort Gordon 

Federal Emergency Manage- 
ment Agency 

Fort Jackson 

Chem-Nuclear Services, Inc 

CSX Railroad 

Richmond County, GA 



TC. 



TC 
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Fort Gordon, Georgia, which has agreed to assist in SRS emergencies and to 
accept radiation-exposed or contaminated emergency patients (DOE, 1985). In 
1986, DOE established MOUs with Georgia Power Company (DOE, 1986a) and the 
State of South Carolina (DOE, 1986b) concerning incidents at Plant Vogtle, the 
Site, and cooperative responses. 

I The Savannah River Site Emergency Plan (WSRC, 1990) provides the basis for 
responses by DOE and contract management to incidents on the Site, and, when 
necessary, for interfaces with offsite organizations* These plans provide 
information and guidance on SRS incidents in the form of organization, 
responsibilities, and operations* DOE is revising these plans to make them 
consistent with the requirements of commercial nuclear reactors* DOE is using 
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a segmented approach in which 3-nionth milestones mark the update 
plans. Under the current schedule, the update for DOE emergency 



of Individual 
plans will be 
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The Operating Contractor, Westinghouse Savannah River Company (WSRG), prepares 
and implements Site- and facility-specific contractor response plans in 
accordance with the DOE-SR emergency management orders. These response plans 
include specific responses to particular onsite incidents for specific 
facilities, processes, or events* WSRC has either used all plans in actual 
emergencies or exercised them in simulated operating conditions* DOE and WSRC 
have integrated these SRS plans with State and local offsite plans to enable 
coordination of a total response to SRS incidents • 

Emergency plans used by the governments of South Carolina and Georgia provide 
responses to all types of emergencies in the States* Table 3-18 lists the 
applicable radiological response plans • The State plans establish emergency 
organizations and assign responsibilities and resources. At present, these 
plans, along with those of the counties, are undergoing updates. 

County plans further the implementation of site-specific response actions 
defined in the state plans. The county plans assign responsibilities for 

t-rt Amot-o-onr>ir c t f iia 1^ I rtn ffl . Fniir nf thp fivp^ roimties listed in Table 

3-19 have either full- or part-time emergency preparedness directors. 
Richmond County, Georgia, which is outside the plxime exposure EPZ, but which 
has a large population, also has plans for the notification of and public 
education about SRS incidents* 
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Like the counties, DOE and the States have designated persons responsible for 
emergency preparedness. For the portions of the plume exposure EPZ and the 
ingestion exposure IPZ lying outside the SRS boundary but within the State and 
coimty jurisdictions, DOE, the States, and the county agencies have cooperated 
fully in the development of response plans* 

In addition to the emergency plans at the various levels, there are onsite and 
offsite facilities for emergency purposes* The SRS Technical Support Center 
(TSC; formerly the Emergency Operations Center) is a dedicated facility 
staffed on a 24-hour basis by operating and security contractor personnel* 
The TSC is the primary point of contact for reporting SRS emergencies to 
offsite locations or for receiving emergency communications from offsite* The 
TSC is the central control point for coordinating onsite emergency response 
ar-t-4^rT fi*sH - Tti an f>Tnf>ri7finrv rt tuition, senior WSRC oersonnel control the 
TSC* At least four emergency training exercises per year test and evaluate 
the performance of TSC personnel and equipment. The TSC is a self-contained 
facility with emergency generators and air-filtration systems. The TSC 
maintains communications through commercial and dedicated telephone lines, 
including the Emergency Notification Network, which links the TSC with South 
Carolina, Georgia, county, and Plant Vogtle Emergency Operating Centers* 
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The SRS Emergency Operations Facility (EOF) 
situations to provide the following: 



is activated in emergency 



Overall direction and control of the SRS emergency response effort 
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• Technical Interactions with off site Federal« state* and local officials 
and agencies 

• Approval of emergency classification and protective action 
recommendations to state and local officials 

« Generation of nevs releases 

• Strategic and recovery planning 

Senior DOE personnel provide oversight of contractor response activities in 
the EOF and TSC. Commercial and ringdown telephones maintain direct 
communications links with the TSC. 

DOE has established an Off site Communications Center (OCC-A)» in Aiken, South 
Carolinai to ensure a communications link with the Site If highways are 
impassable, telephone lines are inoperable, or the TSC is not accessible* The 

v^u— n ^Luv j,uBB ail uii0i.bo 4,ucoi..iiUii «.u£- iDu B^tiLL QT Key personnsJ. auring a 

national or local emergency. Communications equipment in the OCC-A is checked 
at least monthly to ensure its operability during emergency communications. 



Other of fsite planning at the DOE level includes agreements between the States 
for communications and coordination of all SRS incidents that will affect the 

TO j plume and ingestion exposure areas. DOE also established procedures for 
responding to of fsite radiological transportation accidents (SR 503, "Federal 
Radiological Monitoring and Asseaement Plan"), An emergency response plan 
being developed by the Nevada Operations Office (Interim Operations Plan for 
DOE Field Response to Major Radiological Emergencies) will supersede these 
plans for of fsite radiological emergencies* When complete, this document will 
address DOE response and coordination with other Federal facilities and 
agencies to of fsite radiological emergencies and assessments* At the state 
level, radiological response plans are based oh a full NRC-type Emergency 
Planning Zone response. The county plans for of fsite incidents identify 
organizations, responsibilities, resources, and coordination to be undertaken 
by the county. The plans specifically address notification, communication and 
coordination, public information, public warning, law enforcement, and 
protective responses, depandlng on whether portions of the county are in the 

TC plume exposure EPZ, the ingestion exposure EPZ, or both. 
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CHAPTER k 



ENVIRONMENTAL CONSEQUENCES 






The purpose of this chapter is to assess the environmental consequences of 
continuing to operate K-, L-, and P-Reactors at the Savannah River Site (SRS), 
and of terminating the operation of one or more of these reactors* 

As discussed in Section 2,4 of this environmental impact statement (EIS), 
there are no other production options that are reasonable alternatives to the 
continued operation of K-, L-, and P-Reactors* Accordingly » this chapter does 
not discuss the environmental impacts of other production options* 

Section 4.1 analyzes the environmental impacts of continued operation of K-, 
L-, and P-Reactors under normal conditions and under postulated accident 
conditions; it also analy:&es impacts from transportation activities associated 
with reactor operation* Section 4» 1 , 1 describes the impacts associated with 
the operation of K-Reactor using the existing once-through cooling water 
system* It also presents a predictive assessment of impacts following the 
installation of a recirculating cooling-tower system for thermal mitigation at 
K-Reactor. The proposed cooling system, required under Consent Order 84-4-W 
between the South Carolina Department of Health and Environmental Control 
(SCDHEC) and the U.S. Department of Energy (DOE), will consist of a single, 
recirculating, gravity-flow, natural-draft, cooling tower. The system will 
operate in a manner similar to that described in the Alternative Cooling Water 
Systems EIS (DOE, 1987b) , and will result in a reduction of environmental 
impacts compared to those associated with the existing once— through cooling 
system (Du Pont, 1989). The analysis in this EIS is based on all three 
reactors operating at a hypothetical full power of 3,000 megaWatts to bound 
the effects. It also discusses the impacts of operating the reactors at less 
than full power. The impacts of cold shutdown and cold standby are 
essentially the same as those described for the cold standby condition 
analyzed under Alternatives 2 and 3, except the loss of jobs would be less in 
the case of cold shutdown. Section 4.1,6 presents the cuunulatlve effects of 
the operation of K-, i-, and P-Reactors in combination with other SRS and 
nearby facilities* t 

Section 4.2 analyzes the effects of terminating operation of one or two 
reactors in the immediate future and maintaining the reactors in cold standby; 1 TC 
Section 4*3 analyzes the effects of terminating the operation of K-, L-, and 
P-Reactors in the immediate future and maintaining them in cold standby. I tc 
Section 4.4 discusses decontamination and decommissioning, and Section 4.5 
discusses possible mitigation measures that are not considered to foe part of 
the proposed action or alternatives. 
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4.1 K-. L-, AND P-REACTOR OPERATION 

This section characterizes the expected nonradiological and radiological 
impacts of continuing the operation of K-, L^, and P-Reactors* 
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i».l.l NONRADIOLOGICAL IMPACTS OF REACTOR OPERATION 

Nonradiological effects include those that result from withdrawal and 
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effluents, and disposal of solid nonradiological wastes* 

4.1.1.1 Lan 4 Use and Socioeconomics 

The continued operation of K-, L-, and P-Reactors would not result in a change 
of land use at SRS. The construction and operation of the K-Reactor cooling 
tower would produce some impacts at SRS; DOE has assessed these impacts (DOE, 
1987b). 
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Socioeconomic impacts should show a continuation of past trends , as described 
in Section 3.2. For the most part, the socioeconomic effects of continued 
operation would be beneficial. SRS has contributed substantially to the rise 
in the standard of living in the region. The SRS budget for Fiscal Year (FY) 
1989 was about $3.2 billion; the FY 1990 budget is nearly $3.7 billion. 

A. 1*1. 2 Surface-Water Usais ^e 

Secondary cooling water for L- and K-Reactors would continue to be withdrawn 
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cooling water from Par Pond and 
replace evaporative and other 
K-Reactor is under construction. 
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As noted in Section 3.4,1.2, withdrawals from the Savannah River would 
continue at a rate of about 11 . 3 cubic meters per second each for K- and 
L-Reactors using once^through cooling; withdrawals from the river for makeup 
water for P-Reactor will remain at about 1.0 to 1.4 cubic meters per second. 
Beginning in 1993, the operation of the K-Reactor cooling tower would reduce 
surface-water usage by K-Reactor to the quantities required for makeup of 
evaporative losses and blowdown and other flows (about 1.8 cubic meters per 
second). Surface-water withdrawal for K-, L-, and P-Reactors would total 
about 24 cubic meters per second (not including D-Area) prior to cooling-tower 
operation. With the K-Reactor cooling tower in operation, total SRS 
withdrawal for the reactors from the river would decrease to about 14.5 cubic 
meters per second, of which less than 3 cubic meters per second would be 
removed from the river system by evaporation. 
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and 






8 percent, respectively, 
Augusta, Georgia, during the 
River flow of 138 cubic meters 



14.5 cubic meters per second represent abuut 13 



of the mean annual Savannah River flow at 
1985-1988 drought period. A minimum Savannah 
per second is required to enable the pvmiping of 
cooling water to three reactors. The withdrawal rates of 24 and 14.5 cubic 
meters per second represent about 17 and 11 percent, respectively, of this 
flow. The minimum river flow requirement to enable two-reactor operation is 

With two reactors operating, withdrawals from 
at least 1.4 cubic meters per second to 22.3 
and to 13.1 cubic meters per second after the 
operating ♦ Flow rates of 22 * 3 and 13.1 cubic 



117 cubic meters per second, 
the river would be reduced by 
cubic meters per second before 
K-Reactor cooling tower begins 
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meters per second represent 19 and 11 percent, respectively, of the 117 cubic 
meters per second required to enable the operation of two reactors* 
Withdrawal of this water would affect the aquatic ecology of the Savannah 
River by (1) entraining aquatic organisms (predominantly fish eggs and larvae) 
and macroinvertebrates smaller than the screen mesh in the Intake systems and 
(2) impinging aquatic organisms (primarily fish) on the intake screens* No 
significant effect on downstream water users should occur from this water 
withdrawal, because less than 3 cubic meters per second would be lost to the 
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system by evaporation » 
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allocation of 



If a prolonged drought were to recur, DOE would cooperate with 
Corps of Engineers and other Federal and state agencies in the 
available water resources among competing uses. 

Operation at reduced power levels would not affect the rate of cooling water 
withdrawals, because secondary coolant flow is constant and does not vary with 
the power level (Jenkins, 1989); the discharge temperature increment is 
direct Iv proportional to the reactor power level. For a fiiven amount of 
material to be produced, the operation of the reactors at reduced power levels 
would require a longer period of operation at power, thereby extending the 
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The following sections present impacts on a per-year basiSf unless 
noted otherwise* Evaporative losses would diminish due to lower heat 
rejection demands » The following sections discuss the effects on surface 
water of the continuing operation of each reactor* 

4,1*1,2*1 K-Reactor Operation 
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The SRS withdraws Savannah River water at the IG and 3G pumphouse intakes (see 
Figure 3-7) to supply once--through cooling for K- and L-Reactors (approxi- 

cubic meters per second for each reactor; Du Pont, 1987a, 1988a), 
water for Par Pond (1.0 to 1.4 cubic meters per second when 

at full power) to compensate for water losses from 

and seepage (Du Pont, 1985a)* Based on studies 

1985 (DOE, I987a,b), this withdrawal results 

approximately 17.6 x 10 f ish larvae ( range : 

10 to 26 * 1 X 10^ larvae) during the Febrxiary-to-July spawning season 
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mately 11.3 

and makeup 
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evaporation, overflow, 

conducted from 1983 to 

average annual loss of 
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14.0 X 10 eggs) each spawning season. Because about 47 percent of the water 
drawn into the two intakes is used for cooling K-Reactor , this percentage of 
the total loss of larvae (8.3 x 10 ) and eggs (4.4 x 10°) can be attributed to 
the operation of this facility. The taxonomic groups whose larvae are most 
impacted by entrainment through the IG and 3G intakes are the Clupeidae (shad, 
herring, etc*) the Centrarchidae (crappie, sunfish, etc*), and the Cyprinxdae 
(carp , etc . ) . The eggs of the American shad and striped bass are entrained 
most often, accounting for an average 73 percent of all eggs entrained* 
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From 1983 to 1985 , overall entrainment losses for K-Reactor operation averaged 
approximately 5 . 1 percent (range : 4,1 to 7.0 percent ) of the ichthyoplankton | 
passing the SRS intakes. Egg losses were concentrated among two anadromous 
species, American shad and striped bass* but only populations spawning in the 
reach between the New Savannah Bluff Lock and Dam and the SRS are affected. 
American shad and striped bass spawn throughout the Savannah River, but the 
primary region for striped bass spawning is in tidally influenced portions of 
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IE the river near Savannah. Entrainment of ichthyoplankton of nonanadromous 
species primarily affects the eggs and larvae of individuals that spawn in the 
vicinity of the intake canals, either in the river or in the IG and 3G 
canals. Consequently, the effect of entrainment of fish eggs and larvae 
should be minimal and restricted to local fish populations (Du Pont, 1987a). 

During investigations conducted annually from 1983 to 1985 (DOE, 1987a,b), 
projected annual impingement for the IG and 3G intakes combined averaged 
approximately 5,885 fish (range: 2,986 to 9,534 fish per year), about 47 
percent (2,772 fish per year) of which can be attributed to the operation of 
K-Reactor. The principal species affected were bluespotted sunfish and 
threadf in shad; gizzard ^had, redbreast sunfish, and warmouth were also 
impinged frequently. 

TC [After the K-Reactor cooling tower becomes operational, river withdrawals to 
supply cooling water for this reactor would be reduced from 11.3 to 1,8 cubic 
meters per second. Entrainment and impingement losses due only to K-Reactor 
generation would be reduced proportionately (by about 84 percent). Based on 
the 1983-1985 studies conducted on the SRS (DOE, 1987a, b), average entrainment 
losses of 13.2 x 10^ fish larvae and 7*0 x 10^ fish eggs (or an average of 0.8 
percent of the ichthyoplankton passing the SRS intakes) and average 
impingement losses of about 450 fish are predicted to occur annually as a 
result of the operation of K-Reactor with a recirculating cooling tower. 

4.1.1.2*2 L-Reactor Operation 

following impoundment through the release of nutrients from basin sediments* 
However, the input of nutrients in Savannah River water pumped to cool 
TC I L-Reactor is sufficient to maintain eutrophic condltiong in the lake (Du Font, 
1988a). Typical eutrophication effects » such as high primary productivity and 
algal biomaas and dominance by bluegreen algae, have been observed during 
monitoring studies conducted in L-Lake* However, no clearly adverse impacts 
of eutrophic conditions on the overall functioning of the L-Lake ecosystem 
have been observed. Section 4.1.1.4.2 contains details on the development of 
the L-Lake ecosystem. 

Based on studies conducted from 1983 to 1985 (DOE» 1987a,b). estimated average 
entrainment losses of 8.3 x 10^ fish larvae and 4.4 x 10^ fish eggs (or an 
average of 5.1 percent of the Ichthyoplankton paflslng the SRS Intakes ) and 
average impingement losses of 2,772 fish would occur annually as a result of 
the operation of L-Reactor. 

4.1.1.2.3 P-Reactor Operation 

The addition of Savannah River makeup water to Far Fond results in nutrient 
enrichment, because water contributed through rainfall and natural drainage in 
the watershed to the pond 16 considerably lower in nutrients than water pumped 
IE [from the river (Du Pont* 1985a). A comparison of recent data (1983-1985 j 
Du Pont, 1985a) with historic data (1972-1976; Tilly, 1981) revealed no 
substantial changes in the physlochemlcal characteristics of Par Pond. Par 
Fond can be classified as an oligotrophic to mesotrophlc lake (reservoir) on 
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the baaie of water chemistry and biological community characteristics. 
Comparative data indicate that Par Pond is lower in nutrients than most other 
lakes and reservoirs of the southeastern United States (Du Pontj 1985a)- 

A maximum of 5.8 percent of the water withdrawn from the IG and 3G pumphousee 
is used as makeup for Par Pond when P-Reactor is operating at full power! IC 
(Du Pont» 198Sa), Based on studies conducted from 1983 to 1985 (DOE, 
19B7asb)^ an estimated average of 10»2 x 10^ fish larvae and 5.4 x 10^ fish 
eggs (or an average of 0.6 percent of the ichthyoplankton passing the SRS 
intakes) would be lost annually from the Savannah River population through 
entralnment in the makeup water. An average of 3A1 fish would be lost 
annually from the river as a result of this withdrawal. I te 

Reactor operation, with its accompanying pumping of Savannah River makeup 
water and recycled Par Pond water, reduces the retention time of water in Par 
Pond by a factor of approximately 10 compared to the retention time estimated 
on the basis of natural drainage alone* This decreased retention time results 
in enhanced mixing and distribution of plankton and nutrients In the Axmn8t*c 
zone. Present pumping practices associated with reactor operation also cause 
less severe water-level fluctuations (generally less than Oi3 meter) in Par 
Pond than would occur naturally (estimated to be more than 0.6 meter)* 
enhancing the stability of habitats for macrophytes , macroinvertebrates , 
perlphyton, and fish in the littoral zone. 

Ichthyoplankton in Par Pond are subject to entralnment in the P-Reactor 
cooling system because the reactor operates in a recirculation cooling mode* 
All ichthyoplankton entrained in the P-Reactor cooling eystera when the reactor 
is operating are assumed to be killed due to the high lethal temperatures in 
the heat exchangers. Based on samples taken during daylight hours, an 
estimated 19.8 x 10' larvae and 0.2 x 10^ eggs were entrained in the Par Pond 
water intakes during the 17 months from January 1984 to June 1985 (Paller and 
Saul, 1985). Entralnment rates were 15 times higher from January to mid-June 
198A than from January to mid-June 1985. This was the result of higher larval 
densities near the intakes during 1984 and higher pumping rates during April 
1984. Diurnal samples indicated that entralnment rates were as much as lOl^c 
times higher during the night than during the day; thus, total entralnment in 
far rona mignu nave oeen as muun aa j i^jluusc* gj-catco. unau i-^ic ^aj.^^^^ ^d^.j..ih**.^, 
which was based only on daytime samples* Researchers observed a lack of 
correlation between entralnment rates and lakewide ichthyoplankton densities 
(Paller and Saul, 1985). Ichthyoplankton densities in Par Pond were much 
higher in 1984 than in 1985 » despite the fact that pumping rates were higher 
during 1984, suggesting that factors other than entralnment controllxc 
ichthyoplankton abundance in Par Pond. 

Based on the 1984^-1985 studies, entralnment has no adverse effect on the fish 
community of Par Pond because (1) the Par Pond fish community compares I ^c 
favorably with fish communities in other reservoirs in the southeastern United 
States in terms of species richness, species diversity, and standing crop; 
(2) the percentage of gamefish is higher in Par Pond than in most other 
southern reservoirs, and the percentage of nongamefish is lower; (3) the fish 
In Par Pond represented all the major trophic levels typically found in 
southeastern reservoirs; (4) historic data suggests that the fish community in 
Par Pond Is relatively stable in its major features, such as standing crop and 
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species composition; and (5) collection of early life stages (juveniles, 
larvae, and eggs) Indicates that most or all Par Pond fish populations are 
reproducing and represent self-maintaining populations (Du Pont, 1985a), 



Impingement of fish on intake screens is minimal in Par Pond* The stationary 
screens at the Par Pond water intakes are inspected once a year and the trash 
racks are inspected approximately every 5 years. Dead fish have never been 

Mean current velocities are approximately Z3 centimeters per second at the 
trash rack and 11 centimeters per second at the stationary screens. These 
velocities are considerably less than the maximum swimming speeds of healthy 
adult specimens of the common Par Pond species. 



4*1,1.3 Grqundvater Usape 

Six wells in the K-, L-, and P-Areas withdraw grotindwater from the Cretaceous 
sediments of the Black Creek/Middendorf Formation. Specifically, production 
figures for the first quarter of 1989 indicate that two wells in K-Area 
withdraw 1,080 cubic meters per day, two wells in L-Area withdraw 1,354 cubic 
meters per day, and two wells in P-Area withdraw an average of 1,944 cubic 
meters of groundwater per day (WSRC, 1989a). In 1987, the SRS withdrew 
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second) (DOE, 1987c). 
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Overall, activities associated with reactor operation in K-, L-, and P-Areas 
have little or no lasting effects on SRS or regional groundwater levels. The 
Cretaceous sediments of the Black Creek/Middendorf Formation can sustain well 
( yields as high as 7 cubic meters per minute, or approximately 10,000 cubic 
meters per day^ for reactor operation with no adverse effects on pumping 
capabilities (Siple, 1967). At present, groundwater use in K-, L-, and 
P-Areas is substantially below this estimate (WSRC* 1989a) m In addition* the 

sediments can supply about 37.8 cubic meters per minute (0.63 cubic 
second), or approximately 54,432 cubic meters per day, for SRS 
(Siple, 1967). The Cretaceous sediments aquifer could be even more 
with better designed well fields* Further, pumping from the Black 
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and overlying formations because the Black Creek/Middendorf has a poor 
hydraulic connection with them (DOE, 1984a). Finally, simulations conducted 
on groundwater production at the reactors indicate that reactor operation have 
produced no changes in groundwater levels (WSRC, 1989a). 

4.1.1.4 Thermal Discharge 
4.1.1,4,1 K-Reactor Operation 



Flow 



Temperature! Once-Through Cooling and Recirculating Cooling Tower 



The average flow in the Pen Branch system when K-Reactor operates in the 
once-through cooling mode is about 11.3 cubic meters per second higher than 

n.«._»j,ttxj. Di^j.ctiiu i- x\jyta w.UJ \^uijj-c iiievtTL |JeL JseuuiiQ j-Uj: iiJtuJ-£Ui uxeivc uvtiJiUii <iiiu 

0*1 to 0.3 cubic meter per second for Pen Branch) (DOE, 1987b). These flow 
rates would be maintained under full-flow testing and when K-Reactor resumes 
production without a cooling tower. After completion of the K-Reactor 
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cooling-tower system, flow to Pen Branch from K-Reactor would be reduced to 
1*3 cubic meters per second higher than natural stream flows, ( TC 

When K^Reactor operates in the once-through cooling mode, meociwum water 
temperatures of the discharge reach about 73*C during extreme summer 
conditions, with water temperatures at the Pen Branch delta reaching about 
S2**C. Maximum eimbient stream temperatures during summer are about 33^*0 . When 
K— Reactor o^^erates in the once^through coolitig mode under average winter 
conditions, temperatures along Indian Grave Branch and Pen Branch below the 
confluence with Indian Grave Branch range from 66 *C at the discharge point to 
43*C in the delta area. These discharge temperatures do not comply with South 
Carolina Class B water classification standards (i.e. , 32. 2*C maximum 
temperature and a maximum 2 . S ' C rise above ambient temperature ; 3CDKEC » 
1989 )• Consent Order 84-4-W> as amended, allows the continued discharge of 
thermal effluents pending completion and operation of the recirculating 
cooling tower by December 1992. With respect to the maximiom 2. 8*^0 rise in 
ambient temperature, DOE will continue to operate under Consent Order 84^-4*W, 
even after the cooling tower begins operation, until a Section 316(a) study 
has been completed, and SCDHEC has accepted it. DOE has started the 
construction of the recirculating cooling tower* 

When K— Reactor operates with the recirculating coolinf? tower under smnmer 
conditions, predicted mean water temperatures at the Pen Branch delta would be 
27*C, or S-S^C above the mean ambient water temperature (Du Pont, 1989). 
During January (when water temperatures reach the yearly low), water 
temperatures at the delta would average 8*C, 0*3"C above the average ambient 
January tempefatufe \uu Pont, 1989). 

Impacts of Once-Through Cooling Mode of Operation 

Stream flow and water temperatures in Pen Branch resulting from operation of 
K-Reactor in the once-through cooling mode would affect the aquatic and 
terrestrial commiinities in and along Indian Grave Branch and lower Pen Branch 
as they have in the past (DOE, 1987b). In the area closest to the thermal 
discharge, species of algae with high thermal tolerance would be the only 
biota to occur in liinlted areas ^ Farther dcwnstreajiij aquatic vegetation would 
be limited to thermally tolerant algae, but riparian vegetation would occur in 
certain areas. In the lower Pen Branch corridor, the high flows and 
temperatures resulting from once-through discharge would allow the occurrence 
of isolated riparian communities on sandbars and stumps. In the delta area, 
riparxaii vegetation would consist of t hernial ly tol extant herbaceous flora* In 
the swamp, loss of tree canopy in the forested wetlands would continue at the 
rate of about 10 to 12 acres per year, the historic average, as a result of 
temperature effects and flow-induced sediment transport and delta formation 
(Du Pont, 1987a; WSRC, 1989b). 

The operation of K-^Reactor at higher power levels in the once-through cooling 
mode would eliminate most of the aquatic macro invertebrate species that have 
become established in the stream during the cessation of thermal discharges. 
Most species would cotitlniie to be absent from Indian Grave Branch BX^d the Pen 
Branch corridor during reactor operations. A few benthic species would occur 
deep in the stream mud and in the cooler refuges along the margins of the 
creek. Macroinvertebrates would be virtually absent from the stream corridor. 
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With the continued operation of the reactor in the once- through cooling mode, 
resident populations of fish (sunf ish, shiners > bullheads, etc, ) would be 
"resent in the u""er reaches of P^n Branch above the confluence with Indian 
Grave Branch; some spawning could continue. Fish kills would occur only at 
reactor startup; this is because the secondary cooling flow that begins before 
xc reactor startup washes many fish downstream. Any remaining fish trapped in 
the pools or eddies are killed due to thermal effects. No fish would be 
present in the main corridors of the creeks below K-Reactor during discharge 
I of heated effluent; in addition, species diversity and abundance would be 
smal ler in the swamp/del ta area during once-through cool ing operation . Fish 
would be found in cooler refuge areas along the shoreline of the main thermal 
channels. Because the heated discharge water cools to within permit limits by 
the time the flow reaches the mouth of Steel Creek (Du Pont, 1987a), no impact 
should occur to fish populations in the Savannah River* Ichthyoplankton would 
continue to be absent or at greatly reduced densities in Pen Branch. In the 
delta, the dominant ichthyoplankton would be mosquitof ish, which are found 
principally in the cooler refuge areas. 

With the operation of K-Reactor in the once-through cooling mode, waterfowl 
use of Pen Branch would continue to be associated primarily with the delta and 
slough areas where the creek empties into the swamp . These areas , as well as 
much of the Savannah River Swam" near the SRS- would continue to nrovide 
foraging habitat for migratory species during fall and winter* 

Reduction in K-Reactor power levels when the once-through cooling mode is used 
would result in improved development of diverse zooplankton and algal 
IE j populations in the Indian Grave Branch and Pen Branch stream and delta. In 
addition, progressively greater improvement in the diversity of stream 
macro invertebrate commimities would occur as effluent temperatures decreased 
from 40**C to 32*'C, and substantial increases in the abundance and diversity of 
fish would occur if the water temperatures are reduced to or below 30 *C to 
35'C. 

The operation of K-Reactor at production-power levels in the once- through 
TE I cooling mode would result in water temperatures that exceed the critical 
thermal maximum for the American alligator; a few individuals could occupy 
cooler refuges along the margins of the creeks and delta. The endangered wood 
stork probably would not use Pen Branch during reactor operations with once^ 
through cooling because the habitat is extremely limited for foraging. No 
impacts are expected on the endangered shortnose sturgeon or red-cockaded 
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Cold-flow testing of K-Reactor (see Section 2, 1.2.3. 3) will have a number of 
physical and biological effects in the Indian Grave Branch/Pen Branch system^ 
the severity of which will depend on the duration of testing and magnitude of 
flows. The magnitude of these flows, however, would be less than those that 
occur naturally from an intense rainfall over the Indian Grave Branch/Pen 
xc Branch watershed. Substantial increases in Pen Branch flows will produce 
upstream scouring of the streambed and downstream deposition of sediments. 
These increased flows will also result in downstream displacement or loss of 
resident phytoplankton, zooplankton, and macroinvertebrates (especially 
aquatic insects). Increased flows will drive fish downstream to regions of 
reduced flow and could strand a small number of fish in upland areas when 
"flood" waters recede* 
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However, there could also be short-term benefits dovmstream from increased 
nutrient loads and the creation of temporary habitat for foraging wading birds 
(such as the wood stork) and migrating waterfowl. Downstream transport of 
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downstream sections and the Pen Branch delta area with a valuable 
short-lived) food source. There will be, to some degree, a balancing 
ecological "accounts," with upstream animals suffering and downstream animals 
benefitting* The potential impacts of cold-flow testing will be insignificant 
in comparison to impacts of full-power operation. 

Impacts of Recirculating Cool ing-Tower Operating Mode 

Reductions in stream flow and water temperature resulting from the operation 
of K-Reactor with the recirculating cooling-tower system would greatly reduce 
impacts to biota in the Pen Branch system and the Savannah River Swamp. 
Operation of K-Reactor with the cooling-- tower system should permit the 

of balanced biological communities, including plants, macro- 
and fish, in the Pen Branch and Fourmile Branch ecosystems ^ as 
the Alternative Cooling Water Systems EIS (DOE, 1987b), the 
Predictive Section 316(a) Demonstration for Steel Creek (Du Pont, 1984b), and 
the Predictive Section 316(a) Demonstration for Pen Branch (Du Pont, 1989)* 
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initial rapid recolonization of the macroinvertebrate community should occur, 
but several years would be required, at a minimum, for the community to 
approach stability. This community should continue to undergo long-term 
succession, as regrowth of vegetation in the delta area occurs, providing 
greater habitat diversity. Potential impacts on the American alligator and 
the wood stork would decrease because of the reduced water temperatures and 
reduced stream flow, which would provide new available habitat for these 
species. 



4. 1.1. A. 2 L-Reactor Operation 

The cooling water discharge for L-Reactor was incorporated into the SRS 
National Pollutant Discharge Elimination System (NPDES) permit with an 
effective date of March 19, 1985. To meet water temperature criteria for this 
discharge, DOE constructed L-Lake. NPDES permit requirements for the thermal 
discharge are as follows: 

• At least 50 percent of the lake must be maintained at 32.2'C or below, | te 



u 












-1 n f (so-T-ii i-f>rl jivpTflfffi temoerature measured at 



a depth of 0.6 meter. 



• The integrated daily average temperature over at least 50 percent of 
the lake must not exceed 35*C. I -^^ 

• The temperature of water exiting L-Lake into Steel Creek should not 
exceed 32*2''C. 

In addition, the NPDES specifications for the L-Reactor discharge mandated 
biological studies to confirm the initial DOE predictions on the development 
and maintenance of a balanced biological community in at least 50 percent of 



4-9 



IE 



L"Lake (Du Pont* 1984a) and in Steel Creek (Du Pont, 198Ab). These 

specifications required biological studies for Steel Creek because DOE 

predicted that exit temperatures from the lake would exceed 2,8*C above 
seasonal ambient temperatures, 

DOE submitted a plan to SCDHEC to conduct a biological monitoring program in 
L-Lake and Steel Creek; the plan was Implemented in January 1986. Results of 
the first 2 years of the biological monitoring program were reported in June 
1988 (Du Pont, 1988a) and are presently being reviewed by SCDHEC. The 
following paragraphs summarize pertinent results* 

The monitoring studies conducted in L-Lake indicate that the primary 
influences on biological components of the ecosystem are the early age of the 
reservoir and the input of nutrient-rich Savannah River water through the 
L-Reactor cooling system. Most biotic communities in L-Lake are undergoing 
substantial f luctttations in population size and species composition that do 
not appear to be related to the release of thermal effluents from L-Reactor* 
The only occurrence during the first 2 years of monitoring in L-Lake that is 
clearly related to the input of thermal effluents and that has adverse 
consequences for biota are fish kills that occur during reactor startup 
operations. These fish kills are restricted to areas near the L-Reactor 
outfall; they have not extended downstream of the mid-lake compliance zone. 

The first 2 years of monitoring have shown that the fish community in the 
lower half of L-Lake is developing satisfactorily toward a balanced biological 
community (Paller et al., 1987; Paller et al., 1988; Du Pont, 1988a). 
Community composition is generally similar to that occurring in other cooling 
reservoirs; all major fish species have demonstrated successful reproduction 
and recruitment to juvenile and adult stages. All expected trophic groups and 
typical reservoir food chains are present. The major fish kills have been 
associated with reactor startups after extended outages and have primarily 
affected juveniles believad to be the spawn of fish that immif^rated to the 
discharge area from other lake regions during periods of return to ambient 
water temperatures. Extensive studies to date have provided no evidence that 
fish community structure or productivity in the lower 50 percent of the lake 
has been adversely affected by these kills. 

H 

Overall, the ecosystem in the lower 50 percent of L-Lake is progressing 
satisfactorily toward the development of a balanced biological community. The 
composition of the biota does not appear to be strongly influenced by the 
thermal effluent, overall species richness and organism abundance are 
developing satisfactorily, the vast majority of species are self-maintaining, 
and the trophic structure of the lake ecosystem is functioning properly. 

I The Steel Creek ecosystem downstream from the L-Lake dam does not appear to 
have been adversely affected by the small changes in the creek thermal regime 
that resulted from the construction of the lake and the release of thermal 
effluents into the reservoir. Although biotic components of the stream 
ecosystem have changed since the resumption of L-Reactor operation, the 
changes are largely those to be expected as a result of the construction of a 

reservoir on thf^ fltrfiflm ^nH hh*a inr^i-oacAc 4-rt chT-A-niTt AA tt^Uav'f*^^ nUt^av^raA 

changes are restricted primarily to the Steel Creek corridor between the 
L-Lake dam and the post-thermal delta and swamp. Many biotic components of 
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the Steel Creek ecosystem continued to change during the first 2 years of the 
study* and further changes are expected. These changes are neither thermally 
related nor deleterious to the development and persistence of a balanced 
biological community in Steel Greek downstream from the dain. 

On Jume 6, 1990, SCDHEC issued an executed settlement agreement with DOE on 
fish kills in upper L-Lake. This agreement requires DOE to submit a report to 
SCDHEC describing options for avoiding future fish kills, identifying the 
selected options to be pursued, and providing a schedule for implementation. 
On July 5, 1990, as required by the settlement agreement, DOE submitted to 
SCDHEC a Remedial Action Flan describing options for avoiding future fish 
kills. After SCDHEC review and approval, DOE will undertake the^ selected 
options in accordance with the approved schedule. The options include a 
reduction of the rate of temperature increase during reactor restarts; limited 
shoreline contouring to eliminate fish entrapment; and isolation of the 
L-Reactor discharge canal by the use of a weir* 

The power level of L-Reactor is reduced during warmer seasons to maintain 
L-Lake water temperatures within thermal limits. Cooling water discharge 
voltjme remains constant regardless of power level. Consequently, although 
discharge temperatures are lower and temperatures in the upper half of L-Lake 
are reduced, water temperatures in the lower half of L-Lake change little with 
changes in reactor power level* Reduced power operation of L-Reaetor might 
alter algal and zooplankton communities in the lower lake by improving 
conditions in the upper lake. Macro invertebrate communities in the lower half 
of L-Lake would not be affected by power level reduction. The operation of 
L-Reactor at reduced power levels probably would reduce the magnitude of fish 
kills in the upper end of L-Lake, Reduced power levels probably would not 
affect fish resources in the lower half of the lake. Operation of L-Reactor 
at reduced power would not alter the environmental consequences described for 
reactor operation for algal and zooplankton, macroinvertebrate, and fishery 
communitiefi in Steel Creek fWSRC* 1989b). 
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DOE believes that the operation of L-Reactor could cause increases in 
populations of pathogenic Nae gleria fowleri based on previous observations and 
studies in L-Lake (Tyndall et al., 1989)* DOE will continue its present 
monitoring programs and consider study results to determine the need for any 
future actions. 

Gold^flow testing at L-Reactor will have similar, but less, impact on the 
Steel Creek corridor and delta due to the natural damping effect of the L-Lake 
reservoir and outlet structure. Similar to the effects of K-Reactor, the 
short-term potential impacts of L-Reactor testing will be Insignificant in 
comparison to the impacts of full-power operation. 
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4.1.1.^.3 P-Reactor Operation 

Comprehensive Section 316(a) Demonstration studies conducted for P-Reactor| 
during 1984 and 1985 (Du Pont, 1985a) demonstrated the maintenance of a 
balanced biological commiuiity, and that thermal effects on aquatic biota arel 
highly localized near the effluent entry point in Par Pond (Hot Dam) and are 
generally of a stimulatory nature (e.g., higher primary and secondary 
production). A comparison of 1984-1985 data with data collected earlier 
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(primarily in the X970s) indicated that few changes in the function and 
structure of the principal biological communities in Par Pond have occurred 
over the years. Thus> these cotnmunitiea are assumed to have remained 
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The biotic communities of Par Pond compare favorably in terms of species 
composition, relative abundance, and diversity to all other lakes and 
reservoirs for which comparable data could be obtained* Thus* Par Pond 
clearly contains a balanced indigenous biological community that (1) is not 
dominated by pollution-tolerant organisms » (2) has diversity and productivity 
characteristic of lakes in the region, (3) contains representatives of all 
trophic groups typical of lakes in the region, and (4) contains biotic 
communities that are self-sustaining (successfully reproducing). Red sore 
disease observed in bass in Par Pond has been attributed at least in part to 
thermal conditions (Each and Hazen, 1978). It was not observed in 1984 or 
1985 (Paller and Saul, 1985). 
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Fish kills have been documented in Fond C, which is the last in a series of 
six precooler ponds located between P-Reactor and Far Fond* Fish kills in Par 
Pond are very unusual* The only reported fish kill involved several thousand 
spawning blueback herring; this kill was attributed to thermal shock from 
swimming from 16 ^C water to 25 ""C water near the Pond C discharge (Clugston, 
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P-Reactor after outages longer than approximately 2 weeks. These protracted 
outages occur approximately once per year for reactor maintenance. The fish 
killed are primarily young-of-the-year and yearling bluegill and 
mosqultoflsh. Most of the fish killed are believed to be part of resident 
populations that reside principally in isolated cool water refugla within Pond 
C (Aho et al., 1986). Fish kills in Pond C have no detrimental effects on 
fish communities in Par Pond» Lower Three Runs Creek, or the Savannah River 
(WSRC, 1989b)* 

The Section 316(a) Demonstration studies conducted during 1984 and 1985 
indicated the maintenance of a balanced biological community (BBC) in Par Pond 
and demonstrated that the thermal effects on aquatic biota are highly 
localized near the effluent entry point, SCDHEC concurred with this 
conclusion and with the determination that the operation of P-Reactor poses no 
threat to the continued existence of this BBC, but stipulated that thermally 
caused fish kills that occasionally occur in Pond C be eliminated (Joy, 
1987). On June 6» 1990 » SCDHEC issued an executed settlement agreement with 
DOE on fish kills in Pond C* This agreement requires DOE to submit a report 

1 crtJ\ttT?rt J Ji_j^_ ^j_j c jsj j..*_. j:j_t_ i_Jii_ jj .i_jf j j.< 

selected options to be pursued, and providing a schedule for implementation. 
On July 5, 1990, as required by the settlement agreement, DOE submitted to 
SCDHEC a Remedial Action Plan describing options for avoiding future fish 
kills* After SCDHEC review and approval, DOE will undertake the selected 
options in accordance with the approved schedule • These options Include a 
reduction of the rate of temperature increase during reactor restarts, and 
limited shoreline contouring to eliminate fish entrapment. 

Operation of P-Reactor at lees than full power would not have a significant 

adverse Impact on the phytoplankton» perlphytoni or zooplankton communities of 

I Par Pond; primary and secondary productivity would decline slightly i However, 
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reduced power operation probably would reduce algal productivity, and thus lie 
reduce secondary production of macrolnvertebrates in the Hot Arm of Par Pond. 
The environmental consequences for fishery resources in Par Pond are not 
expected to be altered by P-Reactor power reduction; reduction of water 
temperatures below approximately 35*C would result in substantial reduction orlTC 
elimination of fish kills in Pond C (WSRC, 1989b). 



Cold-flow testing at P-Reactor should have even less impact on Lower Three 
Runs Creek than those in Pen Branch or Steel Greek* due to the use of the 
recirculating cooling water from Par Pond and natural flow effects in Lower 
Three Runs Creek below the Par Pond dam. 
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Nonradiological effluent limits for outfalls in the K-, L-, and P-Reactor 
areas have been established by the NPDES permit (No. SG0O0O175). Table ^-^l 
lists the results of the required NPDES permit monitoring program chemical | 
limits as they apply to K-, L-, and P-Reactor area outfalls for 1985 through 
1 988 . K-| L- , and P-Reac tors produced nuc lear materials from 1 985 through 
198 7 1 but have been Inactive from 1986 to the present* 

As indicated in Table 4-1* compliance with chemical permit limitations for 
operating years 1985 through 1988 was above 99 percent* Based on the past 
history of extensive monitoring to ensure compliance with NPDES permit 
requirements I impacts of the continued operation of K-# L-t and P-Reactors 
should have insignificant effects on the chemical water quality of Pen Branch 
and Indian Grave Branch, L-Lake and Steel Creek, and Far Pond and Lower Three 
Runs Creek, respectively. 

4*1.1.6 
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This section describes the potential Impacts of the continued operation of K-, 
L-, and P-Reactors on the SRS floodplains and wetlands* DOE regulations 
(10 CFR 1022) that implement Executive Orders 11988 (Floodplain Management) 
and 11990 (Protection of Wetlands) require an assessment of the impacts of DOE 
actions that could affect floodplaln/wetland values. 
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and impacts of reactor operation more fully. 

4,1.1*6.1 Floodplain 

Executive Order 11988 requires the use of the base floodplain when evaluating 
Federal actions. The base floodplain is the area that, during any given year, 
has 1 chance in 100 of being inundated (i*e., the 100-year flood). The SRS 
base floodplain (compiled from U.S* Geological Survey quadrangle maps) covers 
approximately 37>000 acres (Figure 4-1). It is associated primarily with the 
Savannah River and the six principal streams that drain the SRS. Nearly half 
(46-6 percent) of the SRS base floodplain is adjacent to the river; the 
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Table 4-1. Comparison of K-, L-, and P-Reactor Area Outfalls 

with NPDES Chemical Permit Limits 



Area /Year 



K-Area^ 

1985 
1986 

1987 
1988 

L-Area*^ 

1985 

1986 
1987 
1988 



^1- iJ I 



Percent 
CompHatice (%) 



■T I I II 



100 
99.5 

99*4 
100 



99 

100 

100 
100 



Noncompliance 



2 exceedances of TSS^ limits 

1 exceedance of TSS and 2 of oil and 

grease limits 



2 cases of failure to report required 
information 



P-Area* 

1985 
1986 
1987 

1988 



99.2 

100 

99.8 
100 



2 exceedances of TSS limit 



1 exceedance of pH liinit 



a. K-Area Outfalls ^ K-OOl, K-006, K^OOS, K-OlO, K-011, K-012 

b. TSS = Total suspended solids* 

c* L^Area Outfalls = L-007, L-007A, L-008, L-010. 

d. P-Area Outfalls = P-005, P-007, P-013, P-014, P^019. 



remainder occupies the corridors of Upper Three Runs Creek (19.0 percent) > 
Lower Three Runs Creek (17.3 percent). Par Pond (8.3 percent), Steel Creek 
(4.6 percent), Fourmile Branch (2*4 percent)* and Pen Branch (1.7 percent). 

Access to the SRS is strictly controlled* No dwellings, hospitals, schools j 
nursing homes , or other structures are within the base f loodplain. The 
continued operation of the SRS reactors would not require any construction 
activities within the floodplain; consequently, there would be no change to 
flooding potential or flood levels* 

4.1.1.6.2 Wetlands 

All SRS streams and their associated wetland communities , except Upper Three 
Runs Creek, have been influenced by SRS cooling water discharges. These 
discharges, 10 to 20 times the natural stream flows, have caused the streams 
to overflow their original banks and to scour and erode the stream channels 
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Figure 4-1. Base Floodplain (100-Year) of Savannah River Site. 
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along much of their lengths. The original bottomland forests have been 
reduced or modified along much of Fourmile Branch, Pen Branch, and Steel Creek, 

Species of typical wetlands plants that are prominent constituents of thermal, 
post-thermal, and nonthermal wetland communities on the SRS have been listed 
(Maclcey et al*, 1987). The swamp is affected by reactor operation through 
heated effluent discharges carried by the streams that discharge into it. The 
increased flows and sediment loads have created deltas in the swamp and 
eliminated much of the original swamp forest vegetation. 

Extensive remote sensing studies of the SRS wetlands were performed between 
1981 and 1985 during the Comprehensive Cooling Water Study (Du Pont, 1987a), 
When the reactors are not running, rapid colonization or revegetation of 
exposed mud flats and sandbar islands occurs on the delta areas of the 
Savannah River Swamp system (Jensen et al*, 1986; Sharitz, Gibbons, and Cause, 
1974; Sharitz, Irwin, and Christy, 1974). Revegetation patterns include 
development of a variety of annual herbaceous plants » including both 

of scrub-shrub wetland communities within a few years following reactor 
shutdown (Sharitz » Gibbons » and Cause * 1 9 74 ; Sharitz , Irwin , and Chris ty , 
1974; Tinney, Ezra, and Mackey, 1986; Smith, Sharitz, and Gladden, 1981, 
1982)* Heterogeneous mixtures of wetland communities occur in the delta areas 
of the swamp within a few years following reactor shutdowns* After reactor 
shutdowns of several months* woody vegetation begins to become reestablished. 
This pattern was observed in Steel Creek during the shutdown of L-Reactor 
between 1968 and 1985 (DOE, 1984a) and in Lower Three Runs Creek following the 
closure of the Par Pond dam in 1958 (Du Pont, 1987a). When production 
resumes, using once- through cooling systems, the wetlands vegetation that has 
recolonized previously affected areas would be lost as a result of increased 
flows and temperatures, assuming the same volume of cooling water flow in the 
affected stream. 

I Reactor operation at less than full-power levels should have environmental 
consequences little different from the consequences of full^power operation 
for the macrophyte communities in Far Pond, L-Lake, and the Steel Creek 
corridor and delta* Reduced power operation (at lower discharge temperatures) 

communities in the Pen Branch corridor and delta than would full-power 
operation; delta growth rates (loss of cypress /swamp forest) should be less 
with reduced power operation (WSRC, 1989b)* 

4,1,1,6.2,1 Indian Grave Branch and Pen Branch 

In Indian Grave Branch and Pen Branch, wetland vegetation that has revegetated 
areas previously impacted by the operation of the existing once-through 
cooling system would be altered if K-Reactor resumes full-^f low testing and 
production without a cooling tower* This vegetation consists primarily of 
nonpersistent emergent species found in the Pen Branch corridor and the delta 
created by Pen Branch cooling water flows in the Savannah River Swamp. In 
addition, the continued operation of the once- through cooling system would 
adversely affect 10 to 12 acres of forested wetland in the swamp per year of 
operation as a result of high temperatures and flows. This estimate is based 






on. historic patterns of 
1989b). 



reactor operation and Savannah River hydrology (WSRC» 



The construction and operation of a cooling tower to reduce the flows and 
temperatures of K-Reactor effluents would greatly reduce Impacts on floodplain 
and wetlands. Stream flows and temperatures would follow ambient conditions 
more closely; this reduction in flow rates would be significant, and would 



tend to minimise changes in stream hjox pholugy* 



n. AM .M*^ «>] A A ii<^ w*" -« ^^^"^ 









would result in impacts that would be slightly less than those at full power 
due to reduced blowdown temperatures and flows. DOE described the following 
projected effects of cooling-tower operation in the Fin^l Environmental Im pacLt 

Statement. Alternative Cooling Water Sys tems , Savannah Edy^r Plant (DOE, 

1987b); 

• Enhancement of wetland habitat because of reduced flows and thermal 
effects. 

• Reestablishment of wetlands vegetation through the process of natural 
succession on about 500 acres of the thermally impacted 670 acres of 
wetlands in the Pen Branch delta. About 170 acres, consisting of the 
stream channel and the associated banks, would not be reestablished. 



ambient 
related 



• Reduced rate of delta growth and associated wetlands alteration* 

• Stream flows and temperatures more closely approximating 
conditions* facilitating plant and animal diversity improvement 
to current conditions • 

• Improved spawning conditions for indigenous and migratory fish. 

• No potential for cold shock during a winter reactor shutdown due to 
discharge temperatures similar to ambient temperatures* 
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Stabilization of aquatic and wetland habitats due to minimized changes 
in stream morphology resulting from small changes in flow volume* 

Long-term return of the impacted floodplain and wetlands area to a 
closed-canopy bottomland hardwood forest (except for cypress/ tupelo). 
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4.1,1.6.2.2 Steel Creek 

The wetlands of the Steel Creek drainage have been studied extensively since 
1981 (Smith, Sharitz, and Gladden, 1981, 1982; Du Pont, 1987a). These studies 
document that the Steel Creek ecosystem was in a state of secondary 
successional revegetation between the shutdown of L-Reactor in 1968 and its 



resiHaL L 



J— 1 rtoc 






-^ ^^ I ^ ^^ r^ ^ ^1 



1^1, 



^ Ki J^ -i^k^l -a I 



A ^ f^ 1 1 1 ckn 4- 












elimination of most stream biota and substantial erosion of the floodplain 
area in the Steel Creek corridor between L-Reactor and the Savannah River 
Swamp. Sedimentation of material eroded upstream resulted in the creation of 
a large open delta where Steel Creek enters the swamp, resulting in extensive 
tree kill in swamp forest communities. Tree kill also occurred in deeper 
water areas of the swamp beyond the sedimentary delta (WSRC, 1989b). 
Biological succession in the stream corridor and delta/swamp areas began with 
the cessation of thermal effluent release in 1968 (Du Pont, 1982). 
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The Steel Creek corridor and delta/swamp areas were surveyed in the springe of 
1985, 1986, 1987* and 1988 using airborne multispectral scanning (Du Pont, 
1988a; WSRG> 1989b; Beat, 1989). Bottomland hardwood and scrub-shrub 
vegetation classes dominate the Steel Creek corridor between L-Lake and the 
swamp* The only trend evident across the four sampling periods was a shift 
from bottomland hardwood to emergent wetland vegetation types (WSRC, 1989b)* 
This change indicates that portions of the hardwood forest canopy are opening 
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where light penetrates through the canopy. Although changes have 
occurred in coverage by both scrub-shrub and open-water classes, consistent 
trends are not evident (WSRC, 1989b) • Tables 4-2 and h-3 list vegetation 
changes in the Steel Creek corridor and in the delta and swamp, respectively* 
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Table 4-^2 



Changes in Area of Wetland Vegetation Classes in Steel 
Creek Corridor from L-Lake Dam to Delta (acres) 



II Ik 



Vegetation 



1985 



1986 



Bottomland hardwood 
Scrub -shrub 
Emergent wetland 
Parrots feather 
Open water 

Total 



Sources: Du Pont, 1988a; Best, 1989 
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1988 



400 


395 


373 


388 
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235 
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252 
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35 


20 
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Table 4-3. Changes in Area of Wetland Vegetation Classes 

in Steel Creek Delta/Swamp (acres) 



Vegetation 



Bottomland hardwood 

Deciduous swamp forest 

Scrub-shrub 

Nonpersistent emergent marsh 
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Parrots feather 
Open water 

Total 



Sources: Du Pont, 1988a; Best, 1989 



1985 



709 



1986 



707 



19B7 



704 



1988 



190 


178 


198 


198 


267 


247 


259 


230 


168 


170 


143 


158 


22 


47 


47 


37 
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32 


20 


49 
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In 1984^ DOE assessed the potential effects of the operation of L-Reactor on 
wetlands using L-Lake as a cooling reservoir (DOE^ 1984a)* Recent 
observations from the L-Lake/Steel Creek monitoring program indicate that, 
following L^Reactor restart in 1985, the increased flow caused a shift from 
bottomland hardwood to emergent wetland vegetation types in the Steel Creek 
corridor and the Savannah River Swamp/Steel Greek delta area (WSRC, 1989b). 
This trend should continue as a result of the proposed action. 

4,1*1*6.2*3 Par ?on6 and Lower Three Runs Creek 

Because Par Fond serves as a recirculating cooling lake for P-Reactor effluent 
and discharge temperatures into Lower Three Runs Creek are near ambient, no 
adverse impacts to the wetlands of the Lower Three Runs Creek corridor should 
occur as a result of the proposed action* The thermal effluent Impacts and 
entrainraent and impingement losses related to P-Reactor operation on the 
wetland and aquatic resources of Par Pond and Lower Three Runs Creek have been 
addressed in Clean Water Act Section 316(a) and 316(b) demonstrations, 
respectively, that were submitted to SCDHEC (Du Pont, 1985a). These 
demonstrations indicate that a balanced biological coimnunity has been 
maintained in Par Pond and Lower Three Runs Creek despite thermal discharges 
and intake entrainment and impingement losses. 

4 . 1 • 1 . 6 . 3 Savannah River 

DOE has addressed the thermal impacts on the Savannah River of K- and 
L-Reactors operating in the once-through cooling mode (DOE* 1987b). Direct 

UX^^CJIicl'Lgt^ t7A {JUU±J.H^ WtltCi ^iXUtiGir SfJ-^f^lli^ CCJUJ^CI. d fc. UX C CX? vak J.UA40 viiJ^j^ i^^ctJ. i-ii^ t ~~ 

mouth of steel Creek at its confluence with the Savannah River. Downriver 
from the confluence » no adverse impacts to terrestrial fauna or riparian 
habitats should occur. 



4.1*1.7 Atmospheric Releases 

The primary sources of nonradiological air pollutants emitted into the 
atmosphere as a direct result of the operation of K-, L-, and P-Reactors are 
the K- and P-Area powerhouses, which produce steam for most of the space 
heating requirements and some of the electric power needs of K-, L-, and 
P-Areas, and six continuously operating diesel generators in each reactor 
facility that supply power to direct current (DC) motors that maintain the 
supply of primary cooling water to the reactors in the event of a primary 
power outage. Other sources of nonradiological air pollutants in the reactor 
areas include emergency diesel generators, coal transfer and handling 
operations associated with the boilers, and vehicular traffic. 

Table 4-4 lists estimated annual air emissions for each powerhouse for each 

\ZL X t-CJt Xa. pu XXU.U£lil W \¥K OK\\j , J.JU?V^/. X11.C C?U1^ X ^T=iJ.\^Jf u ^.c^qv^ j. ^^ljii^ J^t^h^uxf? cx^v^ j-*j, ^ia^ 

108-Building of each reactor facility. Each generator is rated at 1,200 
kiloWatts. Table 4-4 also lists estimated annual air emissions for each 
reactor area from the operation of the diesel generators* The values listed 
in this table are based on standard emission factors and estimated annual fuel 
consumption. 
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Table k^i^* Estimated Atmospheric Emissions of Criteria Pollutants 

(Metric Tons Per Year), K- and P-"Area Powerhouse and 
108-Building Diesel Generators 



I" 1 1 I 



Source Consumption S0« TSP NO^ CO 



K-Powerhouse 55,575^ Z.390 216 420 56 

P-Powerhouse 53,5A3^ 1,040 160 320 42 

108-Building 946,000^ 4 4 59 13 
dlesels 

a» Metric tons of coal* 

b* Liters of No. 2 dlesel fuel. 



The continued operation of K-# L-# and P-Reactors would not exceed any ambient 
air quality standards (see Table 3-5)* SRS etnlssions of nonradlological air 
pollutants and the corresponding ambient air quality impact would be 
relatively unaffected by the power level of the reactors i because the heatings 
electric power* and dlesel operation requirements are not affected 
significantly by the power level (WSRC, 1989c)* 

4.1.1.8 Nonradioactive Solid Wastes 

I 

Solid, hazardous I nonradioactive wastes generated annually by the operation of 
K"» L-, and P-Reactors and their support facilities consist of 225 cubic 
meters of miscellaneous organic paint solvents, waste oils* and solids 
contaminated with heavy metals. These wastes are stored in Resource 
Conservation and Recovery Act CRCRA)-approved interim-statuB storage (ISS) 
buildings before . shipment of f site to approved treatment or disposal 
facilities. The ISS facilities have concrete floors and diked spill 
containment systems. Eventually, these wastes will be detoxified onslte in 
icjthe Consolidated Incineration Facility (GIF; after its construction) or 
disposed of in the Hassardous Waste/Mixed Waste Disposal Facility (after 1993). 

Solid nonhazardous , nonradioactive wastes generated by the continued operation 
of K-, L-t and P-Reactors consist of trash and sanitary waste sludge- The 
total SRS (reactors and support facilities) trash generation rate is 
approximately 3»600 metric tone per year* It is disposed of in the SRS 
sanitary landfill, which has been operated since 1973. 

At the landfill, standard trash materials are placed in trenches; the trenches 
are covered with soil daily. The landfill also receives pesticide bags, 
punctured and empty aerosol cane, food waste, and asbestos in double bags. 
The landfill is operated under South Carolina Domestic Waste Permit No. 87A. 

Periodically, treated sludge is ptjmped from the Sanitary Waste Treatment Plant 
Holding Tank to a mobile tank and transported to the F~Area Sludge Land 
Application Site. When this site becomes exhausted* sludge disposal will 
begin at the H-Area Sludge Land Application Site (DOE. 1984a; Davis, Martin, 
and Toddf 1989). Approximately 48 cubic meters (50 percent water) of the 
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sludge per reactor area would be disposed of in the sludge pit annually. 
Operation of the sludge pit should produce no Impact (DOE, 1984a). 

Other solid domestic and nonhazardousj nonradioactive wastes generated at the 
SRS, at a rate of about 4,000 cubic meters per year* include coal ash from 
steam and powerplant operation, noncontaminated equipment and building rubble, 
and laboratory wastes* They are disposed of in a number of ash basins, rubble 
pits and piles, or other waste management units on the SRS. Many of theliE 
disposal areas are inactive - 

4.1.1*9 Noise from Rg act pr Op er ation 

During the normal operation of K-, L-, and P-Reactors, external noise levels 
would be associated primarily with the movement of motor vehicles; they are 
well within acceptable levels in the area. At the nearest offsite residence, 
about 10 kilometers from any reactor, noise from normal operations is not 
detectable. Inside buildings, operators exposed to noise from machinery and 
otiier operating equj-pment would be requjired to wear protectj.ve equipinent j.n 
accordance with SRS standards (Bu Pont, 1986a), which are identical to those 
of the U.S. Occupational Safety and Health Administration (DOL, 1989). 

4.1.2 RADIOLOGICAL IMPACTS OF REACTOR OPERATION 



The operation of K-, L-, and P-Reactors would produce radiological impacts 
similar to those observed throughout their production history. This section 
characterizes the radiological impacts due to the normal operation of K-^ L-, 
and P-Reactors. These impacts would be essentially the same* no matter what 
nuclear material was being produced during reactor operation. 

A modified version of the U.S* Nuclear Regulatory Commission (NRC) GASPAR code 
(Eclcerman et al^, 1980) was used to calculate doses from atmospheric releases, 
and the LADTAP II code (Simpson and fJcGlll, 1980) was used to calculate doses 
from liquid releases and cesium remobilization. Dose-conversion factors 
presented in ICRP Publication 30 (ICRP, 1979) were input to the codes* When 
possible, area-^specific parameters were used in the assessments (e*g«, 
meteorology* milk-, meat-, and vegetable-production distributions, annual fish 
consumption rates, and population distributions)* Appendix A of the Reactor 

JL IpiEg y:i n e| ,f:i Lc ;)^ Document (WSRC, 1989c) describes dose 




calculation models and basic assumptions used to derive these impacts » and 
presents more detailed dose results » 

Figure 4-2 shows potential pathways for human radiation exposures resulting 
fro^ radionuclides released from a nuclear facility* External doses result 
from exposure to airborne effluents, from swimming and other recreational 
activities 1 and from exposure to radionuclides deposited on the ground. 
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that contain radionuclides of SRS origins* There are no known users of 
Savannah River water for irrigation downstream from the SRS; therefore » this 
potential pathway is not considered. Contaminants that might reach the 
groundwater beneath the SRS would not reach offsite groundwater sources (DOE, 
1987c)* 
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Figure 4-2. Exposure Pathways Considered in Radiological Impact Assessments 
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One component of radioactive releases from the operation of K-, L-^ and 
P-Reactors is the periodic purging of the disassembly basins (see Section 
2*1*2*3.8)* At present , the purge water from these basins discharges to 









MM 



MM 









MJk 



t-Vi^ o 



b-» 



■lTl4tm 7.0G 

4J -«.4i«i ^.>.M-^K'^«<^V7 






■via 



1 t^a fiia 



r\ 



radioactivity to the environment (DOE, 1984a, 1987c)* 






In the Draft EIS, DOE indicated that it had advised SCDHEC that SRS is 
considering the submission of an application for NPDES permits for the direct 
discharge of disassembly-basin purge water to approved NPDES outfalls. This 
would result in an Increase in the collective exposure of downstream water 
users; this exposure still would be very small, as indicated later in this 
section* During the public comment period on the Draft EIS» DOE received a 

comments expressing concern about this proposal * In its comments , 
Environmental Protection Agency (EPA) indicated that DOE should 
the use of the seepage basins. SCDHEC, in turn, indicated that the 
basins could continue to be used if certain conditions are met. Finally, 
downriver water users objected to any increase in exposure, no matter how 
small* 

In collaboration with EPA, SCDHEC, and affected water users, DOE is 
reexamining its proposal and other options, and is examining candidate options 
for reducing the discharges or possibly eliminating the need to discharge 
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this EIS assumes the continued discharge of the 
to seepage basins. However, Sections 4.1.2. 3, 
the doses and health effects associated with s 
options - direct discharge and evaporation. 



Section 4.5.3 presents a variety of alternatives 
disassembly-basin purge water that DOE is considering. 



disassembly-basin purge water 
4.1.2.5, and 4.1.2.6 compare 
bas in usage t o two o ther 



to the purging of 



S-ll-04 
S-OS-03 
C-02-06 
A-12-02 

L-49-01 
L- 78-02 
L-44-61 
L-45-03 



4.1*2*1 Atmosoheric Releases of Radioactivity 



Radioactive materials would be released to the atmosphere during K-, L^, and 
P-Reactor operation from three release points: (1) from reactor stacks, which 
would discharge most of the gaseous effluents generated in the reactor 
building; (2) at ground level from evaporation of water in the disassembly 
basins; and (3) at ground level from evaporation of water from seepage 
basins. The releases from the stacks would consist of radioactive gases that 
would enter the reactor ventilation system from the evaporation of primary 
cooling water, from the pressurized blanket-gas system, and from the air space 
between the reactor and the thermal shield - Table 4-5 lists the combined 
atmospheric releases from normal K-, L-, and P-Reactor operation from the 
above^listed sources* The values are based on annual releases from reactor 
operation from 1984 to 1986, which is the last period when three SRS reactors 
operated at full power (WSRC, 1989c). 
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The only radionuclide releases to the atmosphere that depend directly on 
reactor power levels are carbon-14 and argon-41, which would be released from 
the reactor stacks. Releases of tritium, resulting from moderator evaporation 
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tritium in the disassembly basins and seepage basins also would depend 
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TC I Table 4-5* Expected Combined Atmospheric Releases from K-, L-, and 

P-Reactor Operation (curies per year)^ 



TC 



TE 



Rad ionuc 1 ide To tal 



Tritium^ 1.97 x 10^ 

Garbon-14 4,17 x 10" 

Argon-41 5.70 x 10^ 

KryptQn-85m 1*49 x 10^ 

Krypton-87 1,03 x 10^ 

Krypton-'SS 1,55 x 10^ 

Iodine-131 8.60 x 10~^ 

Xenon^l33 6.30 x 10^ 

Xenon-135 2.29 x 10^ 

Unidentified beta-gamma'^ 3*13 x 10 

Unidentified aluha^ 6.61 x 10^^ 



a* Derived from WSRC, 1989c. 

b. Includes evaporative losses at ground level from the disassembly basins 

and the seepage basins, 
c* Assumed to be strontium-90* 
d. Assumed to be plutonixim-239. 



power level* Lower power levels would decrease the frequency of charge and 
discharge operations and the rate of tritium accumulation in these basins 
(WSRC* 1989c)* 



4.1.2.2 Wastewater Disch arges g f Radioactivity 



K-j L-, and P-Reactors are similar in design and> therefore, would discharge 
similar liquid effluents to the environment. During normal operations, they 
would discharge radioactive materials in liquid effluents as a result of small 
primary coolant leaks into the secondary cooling water in the reactor heat 

eXChanffl^rR anH hv r*»1 aak:^ frrknn Gtimnti { A^i-fur Anal vcao^ t'n Mio riT^n/^^oe couAt- 

and from there to an NPDES-regulated outfall. 

In addition, deioni2ed liquids would be discharged about twice a year from the 
disassembly basins to the reactor seepage basins (containment basin in 
K-Area). The disassembly-basin water would be filtered, deionized, and 
monitored before being discharged to the seepage basins. Tritium, which would 
not be removed by any of these treatments > would be the major radionuclide 
discharged to the basins; only trace amounts of other radionuclides would be 
I in the water discharged to the basins. Table 4-6 lists the combined expected 
annual liquid radioactive releases from K-, L--, and P-Reactors to seepage 
basins. 

IE I Table 4-7 lists the combined expected annual liquid radioactive releases from 
K-* L-, and P-Reactors to surface streams. These values include measured 
migration of tritium from seepage basins and direct discharges to streams from 
reactor heat exchanger cooling water, process sewers, and overflows from Par 
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Table 4-6. 



Expected Combined Liquid Releases to Seepage Basins from 
K-, L-, and P-Reactor Operation (curies per year)^ 



TC 



Radionuclide 



iritiuin 
Phosphorus -3 2 

Sulfur-35 
Chromiuin-51 
Cobalt'-SS, -60 
Strontiuni--89 
Strontium-90 
Zirconium, Niobium-95 
Ruthenium-103> -106 
Antimony-124, -125 

Iodine-131 
Cesium-134 
Cesium-137 
Cerium-141, -144 
Proniethium-147 
Unidentified beta 
Unidentified alpha 



Total 



1 91 V 

1.24 X 
2.83 X 
2.19 X 
5.12 X 

1.63 X 
1.02 X 
5.38 X 
2.89 X 
6.81 X 
2.6A X 
9.36 X 
9.55 X 
4.12 X 

8.79 X 
3.99 X 
4.58 X 



lo'* 

10~^ 
10~^ 

-1 

-3 
-3 
-3 
-2 
-3 
-3 



10 

10 

10 

10 

10 

10 

10 

10"^ 

10 

10 

10 

10 

10 

10 



-3 
-2 
-2 
-3 
-1 
-3 



TC 



a. Derived from WSRC, 1989c. 



Table 4-7. 



Expected Annual Liquid Releases to Surface Streams from 
K-, L-, and P-Reactor Operation (curies per year)^ 



TE 



Radionuclide 



Total 



Tt--i hi iim 



Cobalt-58, -60 
Cesiuni-137 
Strontium-90*' 
Plutonium-239^ 



1.16 X 10^ 
1.00 X 10"^ 
3*33 X 10"J 

1.30 X 10"; 

3.19 X 10"^ 



TC 



a* 

b- 
c* 



Derived from WSRC> 1989c, includes direct discharges from reactors and 

migration to streams. 

Includes unidentified beta and gamma* 

Includes unidentified alpha. 



TC 



Pond, L-Lake^ and certain basins. The 
releases from 1984 to 1986 (WSRC, 1989c). 



values are based on annual average 



Liquid releases are reactor-specific because of the varying contribution of 
tritium from seepage basins • Releases other than tritium would be treated the 
same for the three reactor areas (Marter* 1989). 
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Groundwater in K-Area flows to the east, discharging at Pen Branch, and to the 
west, discharging at Indian Grave Branch. Indian Grave Branch merges with Pen 
Branch and flows toward the mouth of Steel Creek, which discharges at the 
Savannah River. 



TE 



Groxmdwater in L-Area flows to the southeast toward L-Lake and to the west 
toward Pen Branch. P-Reactor lies on top of a water table "mound"; therefore, 
groundwater moves in all directions from P-Area. Probable discharge points 
are Steel Creek, Par Pond, and Meyers Branch. 

The water from seepage basins would enter shallow aquifers where tritium 
undergoes radioactive decay as it migrates to outcrops at onsite surface 
streams. Transport and flow modeling results have shown that migration from 
[the K-Area basin to Indian Grave Branch takes as long as 6 years; from 
L-Reactor basin to L-Lake, as long as 5 years; and from P-Reactor basins to 

years. The migration pathway from P-Area to Steel 

hydraulic gradient that causes the water table to 

moves horizontally (wSRC, 19S9a) . Migration from 

P-Area can also move to Par Pond and Meyers Branch over presumably longer 

periods of time. 



Steel Creek, as long as 30 
Creek has a large vertical 
move vertically before it 
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Reactor operation at less than full power would result in less frequent 
discharges of the same volume of purge water ; therefore , reduced amounts of 
radionuclides would be discharged to the seepage basins* In addition, the 
carryover of radioactivity in moderator to the disassembly basins decreases 
with power levels, because lower power levels would decrease the frequency of 

charcG and rii Rnharo-f^ nnt^rat^ f\r\a ^URRH . 1 QAQa "k Ac o v<z>oi«1 t- f-K^ ^^-n^n^^^t-^^t^A ^^ 

of radionuclides reaching the groundwater would be reduced. The movement of 
radionuclides in groundwater to surface streams does not depend directly on 
reactor power levels* 

^*1.2.3 Dose Commitments f rom Reactor Operation^ 

4.1.2.3*1 Maximum Individual Dose from Atmospheric Releases 

The hypothetical member of the public who would receive the highest dose from 
atmospheric releases from K-, L-, and P-Reactors was assumed to be located 
continuously at the SRS botmdary in the southwest sector. The selection of 
the location of maximum potential dose in this sector was based on 
considerations of distance to the SRS boundary, releases to the atmosphere, 
and meteorological dispersion characteristics. 



jper 



year fur the Site 



dose of 296 millirem 
living near the SRS* 
dose, but not in a 



to this hypo- 
annual K-, L-, 
of 10 millirem 
average annual 
an individual 



The calculated maximum committed effective dose equivalent 
thetlcal individxial was 0.34 millirem as the result of combined 
and P-Reactor atmospheric releases, which is within the limit 

from the air pathway (EPA, 1989a). An 
from natural radiation is received by 
A reduction in reactor power levels would reduce this 
directly proportional manner. The only radionuclide 
releases to the atmosphere directly dependent on power level, carbon-14 and 
argon-41, contribute 7 and 30 percent, respectively, of the atmospheric dose. 
Thus, 37 percent of the atmospheric dose would depend directly on power level 
(WSRC, 1989c). 



4-26 



On an individual reactor basis, the calculated maximum annual committed 
effective dose equivalent is 0,17 millirem from K-Reactor, 0.14 millirem from 
L^Reactor, and 0,15 millirem from F^-Reactor. The location of maximum 
potenciax uose is axiierent lur eacii j.(:;aL;i.uj. • xm^j-cj. w*.^ , i-i-i^ «i«^-.«i^« ^w^^ — 
a hypothetical individual from the combined K-, L-^ and P^Reactor atmospheric 
releases reported above is less than the sum of those from the individual 
reactors when treated as a single point source. 

4,1*2,3*2 Population Dose from Atmospheric Releases 

The collective committed effective dose equivalent to the population of 
852,000 (projected for the year 2000) living within 80 kilometers of the SRS 
was calculated to be 21^4 person-rem from combined annual atmospheric releases 
from K-, L-, and P-Reactors. This same population would receive an average 
annual dose of 252,000 person-reni from natural radiation. 

4,1,2.3.3 Maximum Individual Dose from Liquid Releases 

The hypothetical member of the public who would receive the highest dose from 
liquid effluents from K-, L-* and P-Reactor operation was assumed to live near 
the Savannah River, downstream from the SRS. This individual was assumed 
conservatively to use river water regularly for drinking, to consume fish from 
Lne river, ana to receive cji.i.d,iiax i^A-fviouico j-^^m oiiw*.^*^**^ «w^^- ---*-«, 
swimming, and boating* In addition, this individual was assumed to eat more 
fish than an average person. 

The calculated maximum committed effective dose equivalent to this 
hypothetical individual as a result of combined annual K-, L-, and P-Reactor 
liquid releases was 0.032 millirem, which is within the DOE limit of 100 
millirem per year (DOE, 1990a), as well as the 4'-millirem--per"year drinking^l 
water standard (EPA, 1987). This dose is primarily from K-Reactor (71 percent 
of the total). The doses from L- and P-Reactors are 13 and 16 percent of the 
total , respectively* 

4*1*2.3.4 Population Dose from Liquid Releases 

Savannah River water is not used for drinking within 80 kilometers downstream I TC 
of the SRS; therefore, the dose to the population in this area would come from 
liquid releases of SRS origin, from eating fish and shellfish, from shoreline 
activities, and from swimming and boating. 

mt- 11 *_* ^^^^X ^4-^ J »f ^i^nni—t trA An^ja Arm-i^raT aT\\- f-n f hia nnirtill n f 1 nn Cif 

852,000 (projected for the year 2000) living within 80 kilometers of the Site 
was calculated to be 7.4 x 10"^ person-rem from combined annual liquid 
releases from K-, L-, and P-Reactors. This same population would receive an 
average annual collective dose of 252,000 person-rem from natural radiation. 

The Beaufort- Jasper and Port Wentworth population groups use the Savannah 
River as a source of potable water. Although these groups are beyond the 
80-kilometer radius of the SRS (about 160 kilometers downstream), their 
drinking-water doses have been calculated. A projected population of about 
317,000 people will be consuming water from the Beaufort-Jasper and Port 
Wentworth water treatment plants by the year 2000. The collective committed 



TE 



4-27 



/ 



L-45 

L-7S 
L-78 
L-7a 
S-06 
S-11 
C-02 
A-12 



■03 
■04 
■01 
■02 
25 
41 
03 
04 
06 
02 



effective dose equivalent delivered to these populations from drinking water 
was calculated to be 9*3 person-rein from combined annual K-, L-, and P-Reactor 
liquid releases . These populations would receive an average annual collective 
dose of 94,000 person-rem from natural radiation. This population dose is 
primarily from K-Reactor (71 percent of the total). The population doses from 
L- and P-Reactors are 13 and 16 percent, respectively, of the total. 

i*. 1.2. 3. 5 Comparison of Doses from Alternative Purge-Water Disposal Options 

Table 4-8 compares the maximum individual and population doses from the 
discharge of disassembly-basin purge water to seepage basins to those 
resulting from direct discharge to streams and evaporation to the atmosphere. 

Both the individual and collective doses were calculated to be highest for the 
direct-discharge alternative. However, the maximum individual dose for any of 
the methods of tritium release (i.e., through the current use of seepage 
basins f through the proposed use of direct discharge, or through evaporation 
to the atmosphere) is a small fraction of applicable standards. 



^•1-2.4 Cesium-137 and Cobalt-60 R 
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SRS has released cesium-137 to onslte streams and bottomlands. Including 
Fourmile Branch, Pen Branch, Steel Creek, and Lower Three Runs Creek (see 
Figure 3^7). Most of this cesium~137 [about 460 curies (Du Pont, 1981)] 
originated from releases in the 1960s from fuel storage facilities at the five 



production reactors operating at that time, 
and 1980, totaling as much as 100 curies, 
Branch from the 200-F and 200-H Separations 
other sources (Du Pont, 1981; DOE, 1984a). 
onslte streams, approximately 290 curies (Du 



Additional releases between 1955 
Included discharges to Fourmile 

Areas, weapons test fallout, and 
Of the 360 curies released to 

Font, 19S1) have been measured In 



were discharged to Steel Creek • 



transport at stream monitoring stations at Road A (SC Highway 125). 

Approximately 66 curies of cobalt-60, formed by neutron activation of 
stainless steel in the reactors, were released to onslte streams in the years 
following startup of the first reactor In December 1953 (DOE, 1984a). An 
estimated 27 curies (15 from L-Reactor and 12 from P-Reactor) of this total 

Cobait-60 has a half-life of 5.26 years; 
therefore, most of this radlocobalt has been eliminated through radioactive 
decay. For example, only an estimated 2.1 curies of cQbalt-60 remained in the 
Steel Creek-Savannah River system in 1984 (DOE, 1984e), 

Environmental concerns for- the remobllisatlon of the cesium-137 and cobalt-60 
In Steel Creek associated with the restart of L-Reactor operation prompted 
special studies, starting in 1983, to measure ceeium-137 and cobalt-60 In the 



Savannah River (DOE, 1984a, 
are located at Shell Bluff 
River flow Is also measured 
1985b t Zeigler , Lawrlmore , 



1987b). Sampling stations for these measurements 
(uprlver) and the Highway 301 Bridge (downriver), 
upriver and downriver of the SRS (Du Pont, 1984c, 
and Heath, 1986} Zeigler et al., 1987; Mikol et 
al*, 1988; Davis, Martin, and Todd, 1989), Cesiuin-137 has been detected In 
these special studies of river water, but cobalt-60 has not been detected. 



The annual SRS contribution of cesium-lS? to the Savannah River can be 
estimated by multiplying total annual flow by the mean annual concentration of 
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Table ^-8, Radiological Impacts from Alternative 

Purge-Water Disposal Options 



Pathway 



Seepage Basin Direct Discharge Evaporation 



Liquid Releases 
Maximum individual EDE^ (mrem/yr) 0,0318 



Public collective EDC^ (person-rem/yr) 
80-kilometer population 
Shoreline exposure 
Svimming 
Boating 



9.9 X 
6. A X 
8.8 X 



Sport fish consumption 



6.8 



1 - 1 



1 _ 



*_ J 



uQiTunercxa-L ixsn consump^iou 

Saltwater invertebrates 

Total 

(80-kilometer population) 

Population beyond 80 kilometers 
Beaufort-Jasper 
Port Wentworth 

Total 

(beyond 80 kilometers) 



X 
X 

2.2 X 10 






10"^ 
10-5 
10'^ 
10"^ 

-5 



JUU 



7.4 X 10"^ 



3-42 




Total Collective EDO 



9.26 



9.27 



Atmospheric Releases 



Maximum individual EDE (mrem/yr) 

SO-kilomet^r collective EDO 
(person-rem/yr) 



0.342 



21.4 



iQlial Ufluid and 



Total maximum individual EDE 
(mrem/yr) 

Total Collective EDC 



0.374 



30.7 



0.138 



5.5 
l*A 
5.6 

1.9 

t y. 



X 
X 
X 
X 
X 
X 



10-^ 
10"^ 
10^^ 
10"^ 

t rt— 2 

lfl-5 



0.21 



7.35 



19.95 



20.1 



0.338 



21.1 




0.476 



41.2 



0.0318 



9.9 X 
6.4 X 
8.8 X 
6.8 X 



10 
10 

10 
10 



1 n 



2.2 X 10 



-6 
-9 
-8 

-3 
-4 
-5 



7.4 X 10 



-3 



3.42 





9.27 



0.351 



22.0 



1+ 
1 



L-A5-04 


■ 


L-if9-01 


)3 


L-7a-02 


)6 


L-78-41 


? 


S-06-03 




C-02-06 




A-12-02 





0.383 



31.4 



a 



b. 
c. 



The evaporation option assumea continued 6,860 curle-per^year groundwater 
migration to surface streams; evaporation of 12 i 100 curies per year in 
purge water} and 4,870 curies per year discharged to surface streams. 
EDE ■ effective dose equivalent 
EDC ^ environmental dose commitment 
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cesiuin-137 and subtracting the upriver value from the downriver value. For 
example, for 1983 the downriver flow of 1.19 x lO"*-^ cubic meters with an 
average concentration of 0.067 picocurie per liter resulted in 0*797 curie 
being carried from the SRS vicinity. The upriver flow of 9*9 x 10^ cubic 
meters with an average concentration of 0,016 picocurie per liter, delivered 
0.159 curie to the SRS vicinity. The difference, 0.638 curie, represents the 
SRS contribution of cesium-137 in 1983. 
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i^rom ly^o co iyo:>, approximately bw curies ot ce&X\m-137 were released from 
K-, L-, and P~Reactors. About 13 curies of cesium^l37 remain in Indian 
Grave/Pen Branch; about 16A curies of cesium-137 remain in Steel Creek; and 
about 116 curies of cesium-137 remain in Lower Three Runs Creek, for a total 
of about 293 curies (decay corrected). Table 4-9 lists these discharges* The 
contribution of cesium-137 in Lower Three Runs was due to releases from 
R~Reactor, which was shut down in 1964. 

Tc| Table 4-10 lists the average flow rates of the three stream systems that would 
receive K-, L-, and P-Reactor cooling system and other discharges during 
operation and the flows expected after termination of operation. Sections 4.2 
and 4.3 discuss alternatives that would involve terminating the operation of 
one, two, or three reactors at SRS. Section 4.3.3 discusses cooling water 
withdrawal and discharge associated with the termination of three SRS 
reactors. This analysis qualitatively indicates that the greatest potential 

jjfor redistribution of cesium-137 would exist in Steel Creek when L-Reactor was 
operating (high flow), and the lowest potential for resuspension would occur 
in Indian Grave/Pen Branch when K-Reactor was not operating (low flow) or when 
K-Reactor was operating with a cooling tower. Sections 4.2 and 4,3.12 discuss 
the impacts caused by termination. 

The continued operation of K-, L-, and P-Reactors would result in little 
change in the reraobilizatlon of cesium-137 from SRS streams. This is based on 
extensive measurements of cesium-137 concentrations in the Savannah River 
below SRS during reactor operation and the effect of L«-Reactor operation from 
1985 to 1988. Cesium-137 concentrations would remain at or near their present 
levels, 0.05 to 0.2 picocuries per liter in the Savannah River below SRS. 

The current annual average Gesium— 137 concentrations in the river below SRS do 
not exceed 0.1 percent of the U.S. Environmental Protection Agency (EPA) 
cesium-137 annual average drinking-water standard of 200 picocuries per 
liter. The annual average cesium-137 concentration should remain at or below 
0.5 percent of the EPA standard during K-, L-, and P-Reactor operation (WSRC, 
1989c). 

Tcj Table 4-11 lists SRS cesium-137 transport results for 1983 and similar 
calculations performed for 1984 through 1988. Over this 6-year period, the 
estimated ^ average annual release of cesium-137 from SRS streams to the 
Savannah Kiver was approximately 0.51 curie. Based on the values listed in 
Table 4-11, the restart of L-Reactor in October 1985 did not have a 
significant impact on cesiura-137 transport in the river resulting from SRS 
operations. By analogy, the continuing operation of K-^ L--, and P-Reactors 
should not increase cesium-137 transport significantly in the river. The 
anticipated SRS contribution of cesium-137 transport should remain in the 
range of 0.25 to 0.77 curie per year (mean ± 2 standard deviations). 
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Table 4-9. Cesiuni-137 Discharges from K-, L-^ P-j and R-Reactors (curies) ! TE 



Creek System 



Indian Grave/Pen Branch 
K-Reactor 



Release 



24.4 



■*m— ^»*^'^ 



Corrected for Decay 
Through 1985 



13.2 



Steel Creek 
L-Reactor 

P-Reactor 

Total 



29.4 



254.7 



284.1 



16.3 



147.3 



163.6 



Lower Three Ruiis Creek 



R-Reactor 



Total 



220a 



528.6 



U6t4 



293.2 



Table 4-10. Cooling System Discharges from K-, L-, and P-Reactors 



II ^ 



■■ 



Discharge 



flpgratios 



K-Reactor IG/PB 

Without cooling tower 
With cooling tower 

L-Reactor L-Lake/SC 

P-Reactor Par Pond/LTR 

Termination 

IG/PB 

LL/SC 

PP/LTR 



Flow 



High flow rate 
Low flow rate 

High flow rate 
Low flow rate 



II I 1^^— ^^j 



Natural flow 

Fish maintenance flow 

Fish maintenance flow 
(not planned) 



I TE 



Cubic Meters/Second 
(approximate) 



10-11 
1 

10-11 

10-11 



0*1 to 0,3 

1,5 to 3.0 

Natural flow of 
to 0*8 



0.6 



TO 



III I ^ 



IG/PB = Indian Grave/Pen Branch; LL/SC = L-Lake/Steel Creek; PP/LTR = Par 
Pond/Lower Three Runs Creek 
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Table 4-11. 



Cesium-IB? Transport in the Savannah 
River Resulting from SRS Operation 



River Flow 
(L/yr)^ 



Mean 
Cs'137 
(pCi/L) 



Mean 
Transport 
(Ci/yr) 



Above SRS 



L-78-43 



1983 

1985 
1986 
1987 
1988 



9.91 X 

H Oil V 

6.69 X 
5,33 X 

5.70 X 
4.68 X 



10^2 

12 



10 
10 
10 



12 
12 



0.016 
n m 

0.015 
0.021 

0.010 
O.OIA 



0.16 
nil 

0.10 
0.11 
0.06 
0.06 



Year 



River Flow 
(L/yr)a 



Mean 
Cs-137 
(pCi/L) 



Mean 
Transport 
(Ci/yr) 



Transport 

from SRS*^ 

(Ci/yr) 



Below SRS 



L-78-43 



1983 

1984 

1985 

1986 

1987 
1 oan 



1*19 X 
1,07 X 
8*02 X 
6*06 X 
7.22 X 



10l3 

10l3 

10^2 

10^2 

10l2^ , 
inl2(c) 



0.067 

0.06A 

0.077 

0.11 

0.074 



a. 
b. 



0.80 
0.68 
0.62 
0.69 
0.53 

n r>i. 

6-year average 



0.64 
0.58 
0,52 
0.58 

0.48 






n'7 



0*51 



Standard deviation = + 0.13 



c. 



Liters per year x 3.17 x 10"^^ = cubic meters per second* 

Transport from SRS is the difference between the mean transport above SRS 

and the mean transport below SRS* 

Measured below Vogtle Electric Generating Plant* 
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The maximum committed effective dose equivalent to a member of the public was 
calculated to be 0*28 millirem as a result of annual cesium transport to the 
I Savannah River from total SRS operations* The corresponding dose to this same 
individual resulting from only those streams directly affected by K-, L-, and 
P'Reactor operation is 0.20 millirem* Both of these doses are within the DOE 
limit of 100 millirem per year (IX>E, 1990a)* 
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effective 



the 



Qose equivaieni: ^o \:ne population oi 
852^000 (projected for the year 2000) living within 80 kilometers of the SRS 
was calculated to be 0.79 person-rem from annual cesium transport to the 
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Savannah River from total SRS operations. This population would receive an 
annual collective dose of 252,000 person-rem from natural radiation. The 
calculated dose to the projected population of 317,000 people who will consume 
water from the Beaufort-Jasper and Port Wentworth water treatment plants in 
the year 2000 was 0.32 person-rem from annual cesium transport to the river; 
that population would receive an annual collective dose of 9^,000 person-rem 
from natural radiation. The corresponding doses to the population groups 
living within 80 kilometers of the SRS and at Beaufort-Jasper/Port Wentworth 
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Lxuiii uniy tnose streams airectiy airectea oy r*.— , jj^, ana r-rtetictor opera. liuus 
are 0,58 and 0»23 person-rem, respectively. 

Because of the nonuniform distribution of the cesitjm^l37 deposits in onsite 
streams, the operation of each reactor would contribute a different fraction 
to the overall SRS release of remobilized cesium* K-Reactor discharge 
remobilization via Pen Branch would contribute about h percent; L-Reactor, via 
Steel Creek, would contribute about UO percent j and P-Eeactor would contribute 
about 29 percent of the total, via Lower Three Runs Creek. The remaining 27 
percent would be remobilized from Fourmlle Branch via the 200-Area 
discharges* The operation of the K-Reactor cooling tower would reduce the 
4-percent contribution to a significantly smaller amount. 



4,1.2.5 



gummary of Q ff site Dps^ Commitment^ from K-. h-^ and P-Reactor 
Operation 



For each of the alternative purge-water disposal options. Table 4-12 1 
summarizes the maximum individual committed effective dose equivalents and 
collective committed effective dose equivalents from combined annual K-, L-, 
and P-Reactor operation* The totals for individual doses are conservative 
maximums ; to receive these doses , the "composite" individual would have to 
occupy several locations simultaneously* 
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The composite maximum individual dose of 0.58 millirem for the seepage-basin 
alternative is in addition to the average annual dose of 296 millirem from 
natural radiation received by an individual living near SRS; it is within the 
DOE limit of 100 millirem per year from all pathways and the EPA limits of 10 
millirem per year for the Site from the air pathway only and 4 millirem per 
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collective dose to the 80-kilometer-radius population (852,000 people) and 
downriver water-consuming population groups (317,000 people) is 31*5 
person-rem » The annual collective dose received by these population groups 
from natural radiation is 346,000 person-rem» Additional calculations were 
made to estimate the collective dose to the population living within 16 . 1 
kilometers of the SRS boundary resulting from annual operation of one 
reactor* The collective dose to this population of approximately 65,100 
(projected for the year 2000) was calculated to be 1*32 person-rem per year 
from atmospheric releases. This collective dose is equivalent to an average 
individual dose of 0.02 mllZirem per year, 

4*1.2*6 Health Eff^ctg from K- , L-^ and P-Reac tor Operation 
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The health effects reported in this section assume 
discharge of the disassembly-basin purge water to seepage 
compares the health effects from discharge to 



con t inued periodic 
basins* Table 4-13 
basins to those 
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Table 4-12. 



Committed Effective Dose Equivalents from 
Annual Operation of K-, L-, and P-Reactors 
Based on Alternative Purge-Water Options^ 



MAXIMUM INDIVIDUAL DOSE (millirem) 



Seepage Basins 

Atmospheric 

Liquid 

Cs-137 remobilization^ 



K-ReactQr 

0*17 

0*022 

0.0098 



L-Reactor 

0.14 

0.0043 

0.11 



P-Reactor 

0.15 
0.005 

0.081 



SRS Reactors 

0*34^^ 
0.032 
0.20 



Total 



0.58 



TC 



Direct Discharg e 

Atmospheric 

Liquid 

Cs-137 remobilization^ 

Total 
Evaporation 

Atmospheric 
Liquid 

/^ _ ITT 



K-Reactqr 

0.17 

0.048 

0.0098 



remobiliz 



ion- 



K-Reactor 



0.18 

0,022 

u.uuy» 



L-Reactor 

0.14 

0.025 
0.11 



L-Reactor 

0.14 
0.0043 

U.il 



P-R^actQr 

0.15 
0.064 

0.081 



P-Reactor 

0.16 

0.005 

0.081 



SR3 ReactQrg 

0.34^^ 

0.14 
0,20 

0.68 
SRS Reactors 

0.35 
0.032 

0.20 



Total 



0.58 



U^ 




Basins 



Atmospheric releas 
All reactors 



Liquid releases 
K-Reactor 
L-Reactor 
P-Reactor 
Total (liquid) 

Ce-137 remobilization^ 
K-Reactor 
L-Reactor 
P-Reactor 
Total 

Total 



Within 80 km 



21.4 



. 0050 
0.0011 
0.0013 
0.0074 



0.028 
0.32 
0.23 
0.57 

21.98 



Beaufort -Jasper 
and Port Wentworth 



6.56 
1.24 
1.44 
9.25 



0.011 
0.13 
0.092 
0.23 

9.48 
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Table ^-12. Conanitted Effective Dose Equivalents from 

Annual Operation of K-, L-, and P-Reactors 
Based on Alternative Purge-Water Options^ (continued) 



Beaufort-Jasper 
Direct Digcharg^ Within 80 km and Port Wentworth 

Atmospheric releases 

All reactors 21*1 

Liquid releases 

K-Reactor 0.0A3 

L-Reactor 0,0'*6 

P-Reactor 0.12 

Total (liquid) 0*21 

Cs-137 remobilization^ 

K-Reactor 0.028 

L-Reactor 0.32 

P-Reactor 0*23 

Total (cesium^l37) 0.57 





10. 


.3 




1. 


.82 




6. 


,8 




19. 


.92 




0. 


,011 




0. 


.13 




0. 


.092 




0. 


,23 




on 


1 C 


Beaufort 


:-Jasper 


and 


Pprt 


Wentworth 



Evaporation Within 80 km 

Atmospheric releases 

All reactors 22.1 

Liquid releases 

K-Reactor 0.005 6.56 

L-Reactor 0.0011 1.2^ 

P-Reactor 0.0013 l.hh 

Total (liquid) 0.0074 9,25 

Cs-137 remobilization^ 

K-Reactor 0.028 0.011 

L-Reactor 0.32 0.13 

P-Reactor 0.23 0.092 

Total (cesiuin-137) 0.57 0.23 
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a. WSRC, 1989c. 

b. The location of maximum potential dose is different for each reactor. 
Therefore, the dose from combined K-, L-, and P-Reactor atmospheric 
releases listed in the table is less than the sum of doses from the 
individual reactors. 

c. Section 4.1.2.4 discusses the doses from cesium-137 remobilization from 
streams that are directly affected by the operation of K-, L-, and 
P— Reactors versus the doses from remobilization of cesium-137 from all SRS 
streams. 
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Table 4-13. Annual Health Effects from Alternative 

Purge-Water Disposal Options 



Health Effect 



Seepage Basin Direct Discharge Evaporation 



Maximum individiial fatal cancer 
risk 

80-kilometer population excess 
cancer fatality 

Dovmriver water-consuming 
population excess cancer fatality 



2.3 X 10"^ 



8.8 X 10 



-3 



3.8 X 10"^ 



2.7 X 10 



-1 



8.8 X 10 



-3 



8.1 X 10"^ 



2.3 X 10"^ 



9.1 X 10 



-3 



3.8 X 10 



-3 



^^^^m^^^i^^^ami^ 
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resulting from direct discharge to streams, and to those resulting from 
evaporation to the atmosphere. 



i:^sUxt 



0£ 



atmospheric 



The calculation of radiation-induced health effects that could occur as a 

and liquid radioactive releases from K-, L-, and 
P-Reactor operation was based on EPA health-risk estimators (EPA, 1989b). The 
risk estimator used was 400 cancer deaths per 1,000,000 person-rem exposure (4 
^ 10"^ per person-rem). Multiplying the maximum individual dose (from Table 
4-12) by this risk estimator results in an annual fatal cancer risk of 2.3 x 

^^xs\iXax\y^ multiplying the regional copulation doses 



10"' to that individual. 



(from Table 4-12) by this risk estimator projects 8.8 x 10"^ excess cancer 
fatality in the population within 80 kilometers of the SRS and 3*8 x 10"^ 
excess cancer fatality in the downriver water-consuming populations of Port 
Wentworth and Beaufort-Jasper as a result of annual reactor onerationfl. 
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Vital 
( 



statistics 




on mortality 

Pf the U 



rates 




from all cancer types for 1986 
1989) indicate that the rates for 



South Carolina (171 deaths per 100,000 population) and Georgia (169 deaths per 

100,000) were below the rate for the United States as a whole (195 per 

100,000). Thus, the calculated health effects would not be discernablet were 
they to occur. 



Two recent epidemiological studies have confirmed that the risks from nuclear 
facilities, If they exist, are not detectable. The first, by the National 
Cancer Institute/National Institutes of Health (Jablon at al., 1990), examined 
mortality rates from leukemia and other forms of cancer in populations around 
62 nuclear sites In the United States, including SRS and other DOE and 
commercial facilities, and found no evidence to link these sites to excess 
deaths from cancar (see Appendix B, Section B.l.S). The second study (Hatch 
et al., 1990), which dealt with cancer In the population around the Three Mile 
Island plant after the 1979 accident, found no evidence that the accident had 
influenced cancer risks in the area. 
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The fifth in a series of National Research Council committee reports on the 
biological effects of ionizing radiation (BEIR V)* which was released in 
jtnid-Becember 1989, updates the findings of the 1980 BEIR III committee report 
on the risks of ionizing radiation exposure. An evaluation of this report and 
its Implications for DOE operations and standards is under way; similar 
evaluations are being performed by national and international radiation 
protection organizations. The mean value in BEIR V for increased cancer 
mortality due to an acute whole body dose of 10 rem to 100,000 individuals 
(i.e.* 1,000,000 person-rem) is about 785 (760 for males; 810 for females )» or 
about 7.9 X 10"^ per person-rem. BEIR V also indicates that "for low LET 
radiation, acctimulation of the same dose over weeks or months » however, is 
expected to reduce the lifetime risk appreciably, possibly by a factor of 2 or 

mace . xnus x:ne nsK tac^or usea xn i>u^o ctJ-o uj. h a i.v ^oi, ^oj-ouix— xam ^wj. 

normal releases of radioactive materials is consistent with the findings of 
the BEIR V Committee. 
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At K-, L-, and F-Reactors, DOE minimizes the occupational dose in keeping with 
the as-lotf-as-reasonably-achievable (ALARA) principle. All personnel who work 
in or enter areas that have the potential for radiation exposure receive 
personal monitoring devices. In addition, the SRS maintains a comprehensive 
bioassay program for all employees who work in areas with a potential for 
biological uptake of radioactivity. Table 4-lA lists historic dose I 
commitments to workers in the C-, K-, and P-Reactor areas during operation at 
full power and with the moderator containing typical amounts of tritium. When 
L-Reactor operated at full power during part of 1985 and 1986, the heavy-water 
moderator contained little tritium. During 1987, all reactors operated at 
partial power; in 1988 they were shut down after operating at 50 percent of 
full power. 
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operation with tritium in equilibrium in the moderator. The annual average 
occupational dose commitment per reactor-year was 56 person-rem. The use of 
the heal th-risk es t imator presented in Sec tion 4.1.2.6 would resul t in an 
excess cancer risk of 0.02 fatality per reactor-year In that workforce. The 
workforce for a reactor area varies with the amount of construction work and 
work crew assignments consistent with program schedules. The average 
workforce in each reactor area is about 400 people j thus, the average annual 
individual dose to workers in the K-, L-, and P^Areas would be about 140 
millirem during continued reactor operation, which is within the DOE limit of 
5,000 millirem per year (DOE, 1988a); because there is no current guidance for 
average exposure, the DOE limit is for comparison purposes only* 

The maximum individual dose during the period listed in Table 4-14 was 2,800 
millirem. The personal exposure guideline set by DOE is 5,000 millirem per 
year; the guideline set for the SRS by the past and present Operating 
Contractors is 3,000 millirem per year. Between 1952 and 1989, the DOE and 
SRS guidelines were exceeded 2 and 48 times, respectively. 
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assimilated trititun while working in the Separations Area. His estimated 
total whole-body dose equivalent due to tritium was 10,300 millirem and his 
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Table A-14* Occupational Dose in Reactor Areas with 

Moderator Tritium in Equilibrium^*'^ 



Reactor (collective person-rem per year) 



K 



Maximum 
Individual 

Dose 
fmillirem) 



TC 



1983 


59 


1984 


59 


1 r%oc 




1986 


Shutdown 



Average 59 



61 
61 

59 



58 



54 
48 

57 

50 



2,800 

2,000 

1 nr\n 

2,000 



2,200 



TC 



Overall average per reactor-year - 56 person-rem 



a. L— Reactor operated in November-December 1985 and 1986 but moderator 
contained little tritium* 

b. References: Du Pont, 1985c, 1986b, 1987b* 



external dose equivalent for that year was 200 millirem. His estimated 
whole-body radiation dose equivalent for the year was 10,500 millirem. The 
second dose that exceeded the DOE annual guideline occurred in 1971 • when an 
employee 's thermoluminescent dosimeter (TLD) badge registered 23,600 millirem 
in 1 month. An investigation determined that the employee received only 100 
millirem during that month and that the TLD badge had been exposed to an 
unknown source* The employee's annual dose for 1971 was recorded as 24,800 
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The SRS Health Protection Department maintains radiation dose records for all 
occupational workers on the Savannah River Site. 
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Annually, K-, L-, and P-Reactors would generate about 640, 675, and 690 cubic 
meters, respectively* of solid low-level radioactive waste. This waste would 
be packaged and transported to the SRS low-level waste burial ground* The 
burial ground is divided into sections to accommodate different levels of 
radioactivity. The waste is buried in trenches about 6 meters deep and 6 
meters wide. The exact location of each burial trench is defined, and 
accurate records are kept of the contents of each trench. 



At present, low-level radioactive waste from the reactor areas is separated 
into two types, trash in metal burial boxes and metal scrap from fuel and 
target disassembly operations* Existing burial space for trash 
by the first quarter of 1992; for metal scrap, space will be 
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a new burial ground into operation just north of the existing burial ground* 



will be filled 
filled in the 






The new burial ground will have the capacity to accommodate waste generated 
during 20 years of operation of SRS facilities. 

Many monitoring wells are used to measure radioactivity concentrations in 
groundwater flowing beneath the burial ground* These include wells inside the 
border of the burial ground and others along its perimeter* The tritium, 
total radiiiin, gross alpha, and nonvolatile beta measurements that are made are 
reported to the public in the Annual Environmental Reports published by WE* 
Based on the activity levels in the groundwater, appropriate remedial actions 
are taken to minimize the transport of radioactive constituents from the 
burial ground. These actions assume that doses to workers and to members of 
the public are maintained well within appropriate regulatory guides* The 
Final EIS on Waste Management Activities for Groundwater Protection (DOE, 
1987c) contains results of groundwater monitoring; the Annual Environmental 
Reports for the SRS also present these results. 

4.1*2.9 Liquid Low-Level Radioactive Wastes 

As a result of the operation of the chemical separations areas, SRS generates 
about 460,000 cubic meters per year (design flow rate) of liquid low-level 
radioactive wastes, including contaminated cooling water and storm water 
runoff* These wastes are treated in the F- and H-Area effluent treatment 
facility (ETF) and released through an NPDES outfall to Upper Three Runs 
Creek. Solid waste residuals resulting from ETF treatment are disposed of as 
salts tone in Z-Area* 

4*1*2.10 Mixed Wastes 

SRS reactors and support facilities generate an estimated 4,750 cubic meters 
of liquid and solid mixed wastes (low-level radioactive plus hazardous 
components) annually* These consist of contaminated solvents and oils, 
contaminated equipment, rubble and job control wastes, and mixed-waste sludges 
from ETFs (M-Area and F- and H-Areas)* Mixed wastes are stored in interim- 
status storage facilities for eventual disposal or treatment on SRS. 

4-1.2.11 Transuranic Wastes 
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meters of transuranic (TRU) wastes annually. This amount is in addition to 
approximately 10,000 cubic meters held in retrievable or nonretrievable 
storage. Much of the newly generated and retrievably stored TRU waste will be 
processed and certified for eventual disposal at the DOE Waste Isolation Pilot 
Project. The nonretrievably stored TRU waste is secured in the low-level 
radioactive waste burial ground* 



4.1-2*12 High-Level Liquid Radioactive Wastes 

The amount of high-level liquid radioactive waste estimated to be generated at 
SRS as a result of K-, L-, and P-Reactor operation is about 1,600 cubic meters 
per year. These wastes would be transferred from the chemical separations 
areas directly to the high-level waste storage tanks* The three pre treated 
components of these wastes (salt, sludge, and supernatant) eventually will 
treated by the salts tone process (decontaminated salt) or the Defense Waste 
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Process lug Facility (DWPF) vitrification process (high-'level components) for 
ultimate disposal in Z-Area or an off site geologic repository. Canisters 
containing the vitrified high-level waste will be stored in a belowground 
concrete vault until the geologic repository is operational. 



Salt stone and vitrification 
reactor operation to work 



processing will also take place independently of 
off the 30-year inventory of stored high-level 
5 3 000 to 10 3 000 cubic meters "er ^ear* 



A. 1.3 ACCIDENTS 

4.1-3.1 Reactor Accidents 

The SRS production reactors are designed and operated to ensure the safety of 
the public, the operating staff, the Site, and the environment by preventing, 
arresting, or mitigating the effects of accidents* To ensure that these 
designs and operating practices are consistent with current safety 
requirements and experience > DOE performs continuing evaluations of potential 
malfunctions and system failures that can lead to accidents* 

The following sections discuss accident experience and prevention on the SRS; 
describe the features that mitigate accident consequences ; discuss the effects 
of system modifications that influence accident occurrence, accident 
consequences, or accident consequence mitigation; describe the types of 
accidents analyzed for the SRS production reactors; and assess the 
consequences and risks associated with postulated reactor accidents. The 
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significantly with the nuclear material being produced (see Sections A. 1.3. 1.4 
and 4.1.3*1.5). 
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Risks from operating K-, L-, and P-Reactors at reduced power levels would be 
smaller than, and botinded by, risks from full-power operation. In addition, 
in Section 4, 1.3. 1.5, the subsections entitled Reduced-Power Operation and 
Multiple-Reacto r Op eration discuss reduced-power effects and the effects of 
multiple reactors* 

4.1.3.1.1 Accident Experience and Prevention at the Savannah River Site 

Accident ExperiCTPf:. 

In the context of safety engineering, an "accident" is generally an unplanned 
event that can result in damage to property or individuals* The accident 
analysis in this EIS examines the consequences and risks of such potential 
unplanned events. Although no reactor accidents have occurred on the SRS that 
TEJhad significant off site impacts, incidents have occurred that deviated 



markedly from the 












A task force established in 1985 by the previous Operating Contractor examined 
the Reactor Incident (RI) Reports documenting such incidents and identified 30 
RIs judged to be the most significant in the history of the SRS (Du Pont, 
1985d). Table 4-15 summarizes the 30 incidents. Seven of these incidents 
resulted in releases of radioactivity; six were associated with reactor 
operation (No* 5, 7, 11, 15, 19), and the other one (No. 12) involved testing 
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Table 4-15. SRS Reactor Incidents of Greatest Significance 



I TE 



No. 



Date 



Synopsis 



1/12/60 



1/3/58 



L/Oii/f^L 
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2/11/72 



5/10/65 



5/24/64 



11/09/70 



8 



2/12/64 



Power overshoot - Numerous procedure violations resulted in 
5 00-MW /minute power rise (procedural limit is 40 MW/minute) 
and first power leveling at 1,250 nW (procedure requires 40 
MW) when attempting to recover from reactor scram. Power 
overshoot was minimum of 450 MW; boiling in assemblies would 
have occurred in another 40 seconds • 

Reactor critical on safety rods - Procedure violations 
permitted reactor criticality on safety rods; reactor was 
not shut down until Reactor Technology personnel so ordered. 

Unwanted power increase - Operator^ inattention during 
scheduled ^reactor shutdown resulted in inadvertent power 
increase from 500 MW to 925 MW within 2.5 minutes during 
repositioning of partial control rods to bottom of reactor. 

Technical limit exceeded - Inadequately controlled 
operations to insert full control rod for radial flux 
control resulted in twice exceeding technical limit for 
channel effluent temperature (by l.S^C and 2.2*C). 
Inspections indicated no fuel damage. 

Reactor tank top leak - Sleeve raised during power operation 
resulted in significant leak and reactor scram; operator 
disregard for low moderator level alarms after shutdown 
caused delay in observing and correcting leak. About 7,950 
liters of moderator spilled. 

Loss of reactor scram capability - Safety rods failed to 
drop during manual scram at end of operating cycle due to 
short circuit in holding-voltage bus. Safety rod scram 
capability had been unavailable for as long as 40 days of 
operation. 

Source rod failure - Melting of source rod during discharge 
resulted in 6,250 Ci on filters, 85,000 Ci in process area 
(of which 3 X 10"^ Ci was released), and 600 person-rem 
accumulated by 900 people during cleanup. 

Reduction of forced cooling during shutdown - During reactor 
shutdown, with irradiated assemblies in reactor, primary 
coolant flow was reduced to that provided by one or fewer 
pumps powered from DC motors (condition of one loop was 
unknown) for 10 to 13 minutes. 
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Table 4-15. SRS Reactor Incidents of Greatest Significance (continued) 



No. 



Date 



Synopsis 



10 



ziiwni 
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Lack of nominal burnout safety factor (BOSFj^ monitoring - 
Undetected - computer programming error precluded BOSFj^ 
monitoring for 66 assemblies during 4-year period* 2^o known 
localized assembly damage occurred during that period. 

Loss of offsite power - Two most significant events 
resulting from loss of offsite power were: 



Loss of power to discharge machine in 
held irradiated target, and loss of 
discharge-machine cooling systems and 



K-Area while it 
three of four 
tor room spray 






Powe r was 
about 2 minutes . 
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11 



12 



13 



14 



5/5/57 



11/16/57 



1/26/70 



8/16/85 



Failure of both 
after loss of 
generator output 
started manually. 



diesel generators in C™Area to start 
transformers , and failure of diesel 
breakers to close after diesels were 



Loss of reactor moderator - Inadequate procedures resulted 
in poor handling of heat exchanger leak and subsequent loss 
of 5,900 kg of moderator and degradation of another 3,600 kg. 

Assembly melting in disassembly area - SRL heating tests on 
irradiated assembly resulted in significant melting; 
activity releases were not quantified but required 7 days 
for cleanup. 

Burnout failure of four assemblies - Incorrectly calculated 
BOSFj^ limits resulted in burnout in four assemblies that 









(normal level is approximately 5 x 10^ cpm/ml)* 

Incorrect fuel component charged to reactor - Two inner fuel 
tubes were interchanged and misidentif ied and, after being 
charged to reactor, caused rod reversal during power 
ascension. 



15 



16 



12/22/70 
12/27/70 



2/25/69 



Outer tube melting 
bllity resulted in 

causing four scrams 



of fuel assembly - Localized flow insta- 
damage to outer tube of fuel assembly, 
and small activity release* 



Dropped target assembly and housing - Charge-machine 
malfunction caused housing containing fresh target to be 
raised out of reactor. Operator released housing about 1 
meter above its seated position, damaging clam shell but not 
monitor pin. 
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Table 4-15. SRS Reactor Incidents of Greatest Significance (continued) 



I TE 



No. 



Date 



17 



18 



19 



20 



21 



22 



11/9/64 



5/26/68 



4/18/66 



2/3/83 



8/28/69 



2/15/82 



Synopsis 
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Lack of assembly flow and temperature monitoring - Assembly 
was incorrectly treated as vacant position, and temperature 
and flow monitoring was not provided for about 3 weeks* No 
damage occurred. 

Cracked target sleeve housings - Vibration of mispositioned 
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targets (severely in some cases ) • Total failure of housing 
during flow monitor bypass would cause assembly melting. 

Incorrect incident action alarms - Activity alarms occurring 
during fuel failure were disregarded; one alarm setpoint was 
subsequently shown to be too low* 

Spurious incident action alarms - Spurious alarms caused by 
construction personnel were not believed. Procedures do not 
state that alarms are to be verified* 

Discharge-machine cable-handling system failure - Discharge- 
machine movement was stopped during charge and discharge 
operations when two chains in cable-handling system broke. 

Discharge-machine cable-handling system damage - During 
charge and discharge operations, cable-handling system track 
was found to be severely damaged, which could have prevented 
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2/19/75 



Ik 



10/29/80 



2b 



9/2/75 



Target assembly stuck out of reactor - During discharge, 
irradiated assembly became stuck in housing with one- third 
of target out of reactor; target was discharged 3 hours 
later; discharge machine cooling was maintained throughout 
incident. 

Near-drop of irradiated assembly - During discharge of 
target, discharge-machine grasping device began to open, but 
target was safely deposited. During investigation of 
incident, fresh target was dropped when grasping device 
opened. 

Chlorine gas leak - Chlorine leak developed outside during 
charge and discharge operations and chlorine gas entered 
building. All personnel, except two supervisors wearing 
self-contained air-breathing devices, were evacuated. If 
all personnel had been evacuated. Incident Action would have 

which would have diluted m.oderator and sent 
contaminated heavy water to 190-million-liter basin. 
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Table 4-15. SRS Reactor Incidents of Greatest Significance (continued) 



No. 



Date 



Synopsis 



26 



1/9/68 



27 



8/5/76 



28 



6/24/69 



29 



12/19/73 



30 



2/9/61 



Discharge-machine broken mast chain - During charge and 
discharge operations, mast chain broke while driving mast 
down to engage irradiated assembly, making mast inoperable* 

Adjacent target positions vacated - During charge and 
discharge operations ^ fresh target was removed when 
charge-^machine grasping device failed to release it. 
Discharge-machine operators discharged next scheduled 
target, which was adjacent to vacant position. 

Raised irradiated fuel assembly - Irradiated fuel assembly 
was Inadvertently raided from reactor during discharge of 
auxiliary assembly orifices. Operator dropped assembly 
about 2 meters back into housing without any damage. 

Raised Irradiated fuel assembly - During charge and 
discharge operations, irradiated fuel assembly caught on 
grasping device and was raised about 2 meters. Assembly was 
recharged without difficulty. 

Fuel assembly fitting failure - During discharge of 
irradiated fuel assembly, top fitting separated and assembly 
remained in reactor. Assembly was discharged with special 
grasping device after steps were taken to mitigate possible 
dropping of assembly. 



Adapted from Du Pont, 1985d. 
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in the disassembly area. None of the six events associated with reactor 
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(or predecessor agency) requirements for normal operation (DOE Order 5480. lA, 
Chapter XI, superseded by DOE Order 5400.5 in February 1990). 

In addition to the 30 incidents described above, the Integrated Safety 
Evaluation Program ( ISEP ) Operating Experience History (OEH ) Report (NUS , 
1988) documents the results of a search of RIs generated since 1971* The 
purpose of the study documented in the OEH was to screen and categorize the 
events identified as potential ISEP safety topics • Issues requiring long-term 
resolutions were transferred to the Reactor Safety Improvement Program (RSIP; 
see Sections 2.1.2.7 and 2.1.3,1.1)], using NRG significance criteria for 
reportable events at commercial nuclear powerplants. The OEH includes 
summaries of forced reactor shutdowns due to design-basis events, reactor-area 
releases greater than SRS administrative monthly area ALARA release guides 
(well below DOE limits), and significant problem areas based on reactor 

operating experience. 
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SRS management establishes annual operating release guides each year for each 
area as a tool to ensure that such releases are ALARA, and to alert management |te 
to abnormal releases* These release guides reflect operating experience and 
production plans, and are intended to be reduced continuously as technology 
and facilities are improved. Actual releases from each area are reported for 
each month » and the incremental and cumulative releases are compared to the 
preapportioned fractions of the annual release guides applicable to that 
month* The release guides for an area represent a very small fraction of 
applicable DOE limits. For example, the 1989 atmospheric release guide for 
tritium from K-Area (60,000 curies per year) represents a dose to a maximally 
exposed member of the public of about 0.055 millirem per year, compared to 
the EPA limit (under 40 CFR 61) of 10 millirem per year for the Site. Il-78-^o 

From 1971 through 1987, design-basis events initiated 53 reactor shutdowns* 
Forty-six of the shutdowns were due to flow-reduction events { 31 of these were 
caused by flow reduction in a single assembly. The other flow-reduction 
events consisted of losses of power to the secondary cooling water pumps, 

primary and secondary pumps, losses of control rod coolings rotovalve 
closures, and loss of blanket-gas pressure. The remaining shutdowns caused by 
design-basis events were due to reactivity addition events (single control rod 
withdrawals and partial control rod insertions) (NUS» 1988). 

Between 1975 and 1987# SRS environmental records describe seven releases in 
the reactor areas in excess of SRS Release Guides but well within DOE dose 
limits. Table 4*16 summarizes these releases. iiE 

Two recent incidents provided insight into the Influence of human performance 
on reactor safety. In August 1988 » startup of P-Reactor was attempted after 
it had been shut down for several months for seismic modifications. During 
the removal of the control rodfi« the power did not increase as expected. 
Helium-3 that had built up in the core from tritium decay was absorbing the 
neutrons that would normally maintain the fission chain reaction. Rather than 
stopping to determine why reactor power was not increasing* the operators and 
control room engineer continued to remove control rods* The necessity of 
withdrawing at least five more control rods than calculated was not uncommon 

of the rods to stick. However, in this case operators pulled out 60 more rods 
than expected- Eventizally the reactor was shut down when power could not be 
maintained. This event posed no threat to the public » but was not consistent 
with sound reactor operating practices (DOE, 1988b). 

The second incident occurred on January 22 » 1989. A large pressure transient 
(water hammer) caused damage in the secondary system of K-Reactor. The 
reactor was not fueled at the time and there was no risk to the health and 
safety of the public. Following a functional test of the secondary cooling 
water recycle system, a bypass line check valve was left pinned open, contrary 
to the test procedure. Three days later a test began that required operation 
of the cooling water pumps, but did not require verification of the bypass 
line check valve position. When the first ptjunp was started, it was noted that 
the secondary cooling water system pressure was lower than expected. As 
required by the test procedure, the cooling water effluent valve was throttled 
to increase system pressure; the effluent valve was fully closed, yet pressure 
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Table A-16* Reactor Area Releases in Excess of SRS 

ALARA Release Guides (1975^1987) 



Date 



Area 



t^ ii'i 



it/ 20/ 75 100-K 



10/25/77 100-K 



11/7/83 105-C 



12/29/83 105-P 



2/16/84 105-C 



6/30/84 105-K 



■ 



Description 



Liquid release to Pen Branch, approximately 130 kg of 
moderator leaked from evaporator steam coil (6,457 Ci 
tritium; 52 mCi rutheniuin-103 and -106; 163 mCi 
cesiuin-134; 342 mCi cesiura-137; 23 mCi ceriuin-141 and 
-1A4). 

2*2 million liters of contaminated water released to Pen 
Branch when K^Area disassembly basin overfilled (1,250 
Ci trltiumj 5A5 mCi sulfur-35; 250 mCi strontium-89 and 
-90; 186 mCi cesi\im-137; 159 mCi chromiiim~51; 143 mCi 
ceriuin'^141 and -144; 0*05 mCi alpha). 

Atmospheric release of 150 Ci of tritium from target 
element leak in disassembly area. Offsite dose 
calculated to be 0.004 mrem (Du Pont, 1984d), 

85-Ci release of tritium to Steel Creek from small 
moderator leak at distillation pad. 

900 Ci of tritium released to atmosphere when cap used 
to temporarily seal opening on reactor tank top 
dislodged during pressure test of blanket--gas system and 
primary coolant spilled. Offsite dose calculated to be 
0,008 mrem (Du Pont^ 1985e). 

40-mCi release of broniine-82 to atmosphere when Halon 
fire suppression system inadvertently actuated and 
resulted in formation of broinine-82 (and four other 
minor isotopes) in annular cavity* Offsite dose 
calculated to be 0.00004 mrem (Du Pont, 1985e), 



2/87 



100-K 



Source; NUS, 1988, 



7,490 Ci of tritium 
overflow caused spill 



released to atmosphere when tank 



remained low. The supervisor then decided that starting another cooling water 
pump would increase the pressure. Almost immediately after starting the 
second pump, the water hammer occurred. The water hammer was caused as 
reverse flow through the check valve caused the mechanical failure of the 
xc ( valve gate, and the valve closed. The sudden closure stopped the flow of 
water and resulted in a large pressure pulse (DOE, 1989a). 

These incidents illustrate the types of events that are potential accident 
precursors at the SRS reactors; such incidents are reviewed to determine their 
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root causes so appropriate corrective actions can be taken to prevent their 
recurrence. 

Accident prevention practices and programs, such as those described in Section 
2.1, have been in use since operation of the SRS production reactors began in 
1953. As the process identified a need for change, DOE undertook projects to 
upgrade and supplement existing systems and practices. The history of the 
reactor safety evolution on the SRS (Du Pont, 1988b) describes the many 
upgrades made between 1953 and 1988, which included the following: 

• The supplementary safety system (SSS) was installed in 1955 to provide 
manual reactor shutdown via the injection of a liquid neutron absorber 
if the safety rods fail to drop on demand. Upgrades to shorten the SSS 
response time and to automate SSS actuation were implemented in 197^ 
and 1979, respectively. 



stream to remove airborne 

In addition, the reactor room 

minimize leakage around the 

coimpregnated with triethylene 



In 1960 and 1961, a major project provided moisture separators, 

particulate filters, and halogen adsorbers (carbon filters) in the 

process area ven t ila t ion exhaus t 

contamination , particularly iodlne-131 . 

and process areas were sealed to 

confinement filters pathway* Carbon 

diamine (TEDA) and potassium iodide was placed in service beginning in 

1976* The chemical form of iodine released depends greatly on the 

individual accident sequence and fuel bumup, and cannot be 

characterized as a given percentage. The carbon beds effectively 

retain both elemental iodine and organic iodides* 

The automatic incident action system added in 1973 automates the 
capability for light-water [emergency cooling system (ECS)] addition in 
the event of a large primary coolant leak or loss of primary coolant 
circulation. 

Studies on confinement carbon filter overheating culminated in 1979 
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Section 2.1.2.3.1). To maintain air temperatures low enough to prevent 
filter failure, the CHRS in L-Area was upgraded for automatic actuation 
in 1988; following reliability studies of the L-Area system, automatic 
actuation will be provided in K- and F-Areas. 

The diagnosis of multiple alarms (JMA) system, which was placed on line 
in 1984, aids the operators in managing abnormal reactor conditions by 
automatically analyzing patterns of alarms and sensor inputs, and is 
especially useful during multiple alarm events. 

In 1988, a moderator recovery system (MRS) was installed to respond to 
primary coolant leaks smaller than those assxmied for the design-basis 
accident (i * e . , leaks in the range of 0.3 to 63 liters per second) . 
Use of the MRS could make ECS actuation unnecessary and reduce the 
amoixnt of contaminated water leaving the reactor building. 
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Figure 4-3 shows these and other safety milestones. DOE continues to 
TE 1 implement upgrades to incorporate information from recent SRS experiences and 
comments from external review groups* and to ensure that standards applied to 
SRS reactors more closely approach those applied to conimerciai reactors • 

Section 2.1,2 describes the safety-significant upgrades currently planned, and 
those being evaluated for implementation. The severe accident risk assessment 
described in Section ^ * 1 . 3 . 1 . 5 cons ider s the reactors as they would be 
configured when production resijunes, including new upgrades in system design. 

4*1*3.1*2 Mitigation of Accident Consequences 

DOE itnpoBes limits for the safe operation of the SRS reactors under normal and 
postulated transient conditions. The governing limits for reactor operation 
are called thermal^hydraulic limits. Five types of thertnal-hydraulic limits 
comprise the lines of defense against consequences associated with reactor 

transients; 

♦ Technical limits, which are specified to protect the fuel and target 
assembly cladding and the reactor structure for continuous operation at 
the limit . Technical limits are applied to the assembly heat f lux» 
assembly effluent temperatures , and reactor effluent temperature to 
ensure that design lifetimes are achieved. 



Tr ansient protection limits ^ which have a purpose similar to that for 
technical limits, but which are oriented toward the dynamic situation 
of faster-acting transients. Transient protection limit calculations 
asstmie safety rod scram occurs; they are applied to assembly heat flux, 
assembly effluent temperatures, and reactor effluent temperature to 
maintain reactor operation within constraints on fission product 
release and reactor damage. 

nf inemen t protection limits , which maintain the integrity of the 
airborne activity confinement system (AACS) during specific postulated 
transients not terminated by safety rod scram. Prevention of a major 
breach in the reactor tank and/or primary coolant system boundary is 
the criterion used to protect the confinement s'^stem* To achieve this* 
steam pressure forces are limited to values less than those required to 
lift the pleniim, which precludes high rates of steam release to 
confinement, by requiring timely SSS actuation to prevent attainment of 
a damaging pressure level. 




enpy c.oQlin g limits * which are imposed on assembly effluent 
temperatures to ensure that the ECS is capable of maintaining a 
coolable core geometry in the event of a loss-of~primary-coolant or a 
loss~of -primary-coolant-circulation accident * 

ppeya.tjng limits » which establish the highest authorized operating 
power level for continuous reactor operation. Operating limits are 
derived by finding the most conservative operating parameters* as 
defined by the previous limits* and adding a margin to account for 
normal process fluctuations and instrument errors* 
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Emergency diesel generator upgrades 
Process axBO. directabte spray nozzles 
Remote monitoring and control (REM ACS) 
CHRS automatic mode (L-Reactor) 

Fourth ECS top addition system 



internal fission counters for C&D 
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Reactor room spray, manual actuation 
ECS direct-reading flow meters 
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Third 23Q-KV commercial power feed 

CCTV for C&D monitoring 

Two larger, submersible ECS pumps 
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Seismic quaiificatlon of welds 
Scram circuit UPS 



Top addition ECS 



Confinement heat rem q yai sys te m (CHRS) 
Automatic backup shutdown (ABS) ^ safety computer 
1 .9-mi11ion'titer contaminated water tank 



New control computers 
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Seismic bracing stack, ^cXudXox tower 



ABS -gang temperature monitor 



Automatic incident action 
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Pump room/motor room dams 




Roil anchor strengthening 
Larger water removal pumps 



Rotovalve closure interlock 



ECS isolation vaives 



Seismic criteria developed 

Polybor header 



- ^ Third ECS addition system 
Radjarpowermor^itor 

/ Control computers 



Cross-tie header 



ECS bottom addition 



Remote detection and control 
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Confinement fifters 



Contamination water storaqe 



Larger D^Q pumps 
XHeat exchangers reconfigured 

Supplemental safety system 
• ^ C&P auto sequencing 




Booster pump 



Initial operation 



Adapted Irom Du Pont, 1988b 



Figure 4-3. Reactor Safety Milestones. 
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The employment of thermal-hydraulic limits in SRS reactor operation ensures a 
coolable inplace core geometry following any of the transients, and that 
significant radiological releases would not occur* In addition to the lines 
of defense provided by the thermal-hydraulic limits, the reactor design 
features and SRS features described in the following paragraphs, along with 
the emergency planning described in Section 3.9» act to reduce the 
consequences of accidents* 

R eactor D esign Features 
Reactor Shutdown Systems 

Several redundant and diverse systems operate to shut the reactor down 
rapidly, if necessary • Section 2.1.2*4 describes the reactor shutdown 
systems- the control-rod system, the safety-rod scram system, the 
supplementary safety system* and the automatic backup shutdown systems* 

Emergency Cooling System 

The ECS protects against the consequences of two postulated accidents: 
(1) loss of primary coolant and (2) loss of primary coolant circulation. 
Section 2*1-2.5*1 describes the ECS. 

Airborne Activity Confinement System 

Each reactor has an AACS, as described in Section 2*1*2,3^1* As shown in 
Figures 2-6 and ^-4, each reactor is completely surroxmded by a massive 
concrete structure that, in combination with the confinement system, forms a 
barrier against the possible release of radioactive material other than the 
noble gases. The confinement system has the capacity to accommodate 
uLnexpected gas or energy releases. Hydrogen formed during an accident would 
be swept from the building by the high ventilation flow before explosive 
concentrations could be reached. 

The AACS is assumed to operate for all design-basis reactor accidents. The 
three exhaust fans provide a high degree of assurance that at least one would 
remain in operation to maintain the process-area exhaust through the filter 
system. The probability that all three fans would fail is 10'^ per year. The 
occurrence of such a fan failure at the same time as one of the described 
accidents would be extremely unlikely. 

Under certain rare severe accidents (which are assessed in Section 4.1*3.1*5) > 
the AACS is assumed to be severely degraded or failed due to conditions beyond 
the design basis (WSRC, 1990) • 

Water Removal and Storage System 

The water removal and s torage sys tern (WRS ) described in Section 2*1.2.5.2 
removes the contaminated water released during accident conditions from the 
lower level of the reactor building. The main sources of contaminated water 
are primary coolant leaks, reactor room spray water, and reactor pressure 
relief and overflow lines. 



4-50 



stack 




1"^ 




j'-'j_'^'-jr-^^'Ti-r^ 





T 



Ft. Level 

\ J 







J-.lrf '■^'*.' k.' *■ 



Shield 

Door 

Gantry 



\n 



. 



1 



Crane 

Maintenance 

Area 



M 




i Shield ft 
Doors ^ 



pjj r ..^. ■■ -1 I •■ -. ■■ ■■ ■■ ■^■>.'.-'...vv ■ = 



- -s=crs=z=s7^ 



I". 







Actuator 
Room 



66* Level 





Reactor 

Room 



^ ■ ' \ 1 



'. -J 



r J 



k **j 'i ** ■■ *« ■ 

^ .'j .'A ■' I 'I ■'! I /, J 



j \ 



,M.^-i^^ 1. ^ ■ , r 1 f ■ ^1 ■ II - ■ II d 

■;■;■ ;■] -20r^Level 

_ * I- J ^ 1.. ^^- ■ J I -■ T^™rT^ 



^^-^-- ■ -^- ■ -- ■ -- ■ -- i-v^^: ^^-^^ 




-40 R. Level 



V J 

F^ J' ■ ' > ^ ' - J- Vi^ ^ '-V? , ' - > ' * , '" } ^ 
-■•■ r-*-"fc***ii*- • ■ ■ ,■■■■■ 

- / - / * ; ■ / • : ' : -j,* ■ / ■ rj* ^ ■ ■ 





.''hrrrrr*: 












Pin 

Room 



■ ■"■■•*-* ,*■••»■■-' ■■ ■■ *■ 

- iiij_^A-.lL^ ' ■• > ■ '■ ■' '^ ■ '■ ■ ^ ' - 






V , 



r ■ 
1 



y\ I >^ [ :'. Room'-' ■•'■ p' 



























^^ ^-^^^^^=^^^^S. 



'S^- T - - 



If a loss-of -pumping accident occurred » primary coolant, forced from the 
reactor tank by the addition of emergency cooling water, would flow from the 
two vacuum breakers and other vent pipes into the reactor room, A 
60-centimeter gravity drain in the process area floor would direct this 
contaminated water to the contaminated water storage tank. Smaller drains, 
with IS-centiraeter slotted standpipes, located throughout the process area 
floor, would drain to the -40-foot (-12-meter) elevation. The sump pumps are 
connected to the emergency power supply. Therefore » the loss of off site power 
would not affect the operation of sump pumps. 

Confinement Heat Removal System 

The CHRS, which is described in Section 2.1.2.3.1, would prevent a failure of 
the confinement system and significant desorptlon of Iodine from the carbon 
filters due to excessive air temperature in the event of a postulated core 

meltdown. 

Reactor Room Spray System 

IE I The reactor room spray system (RRSS) would mitigate the consequences of a 
dropped irradiated assembly by spraying cooling water on an assembly 
accidentally dropped or dislodged during discharge operations. Section 
2.1.2.3«1 describes this systemt 

Remote Monitoring and Control System 

The Remote Monitoring and Control System (REMACS), which is described In 
Section 2* 1.2. 5. 3^ would provide remote monitoring and control of critical 
reactor core cooling and activity confinement systems for the three operating 
reactors in the event of a reactor incident or any incident that requires 
evacuation of the reactor Central Control Room. The Technical Support Center 
(ISO), which is described in Section 3*9» can monitor the data and equipment 
status through the Remote Control Station, but cannot establish control for 
any reactor area* 

Moderator Recovery System 

The MRS would recover the moderator from Intermediate-aijEed primary system 
TE I leaks (0.3 to 63 liters per second) and return it to the reactor tank via the 
blanket-gas space in the reactor* The recovery of moderator from 
intermediate-sized leaks minimizes the impact of the leaks by averting ECS 
action and the resulting moderator degradation and contamination of the 190- 
million-liter earthen basin* The central control room operator operates the 
MRS manually in response to a decrease in the reactor tank moderator level. 

■S^- lor.., A c ci den t M itigation 

The feature of the Savannah River Site that would mitigate the consequences of 
an accident most effectively is its size; the minimum distance from any 
reactor to the nearest SRS boundary is 7 kilometers (from P-Reactor) in 
comparison to the 1-kilometer (or less) distance typical of NRC-licensed power 
reactors. Although South Carolina Highway 125 passes within 3 kilometers of 
K-Reactor, DOE controls access to onsite portions of the highway and has 
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procedures in place for stopping traffic and clearing all people from the 
highway within a short time of any incident. 



ncy Planning 



The comprehensive emergency preparedness planning effort for the SRS and its 
environs, which is described in Section 3.9, includes the development and 
maintenance of oroerams and olans such as emergency ol^Ltinins: zones (EFZs)^ the 
emergency classification and notification system^ and the emergency response 
facilities. Off site EPZs have been established to facilitate planning, 
preparedness, response, and disfiemination of emergency information to the 
public (WSRC, 1989d), 

The SRS emergency classification system uses four event classifications, in 
Increasing order of severity; (1) Notification of Unusual Event, (2) Alert, tc 
(3) Site Area Emergency, and (4) General Emergency. Onshift supervision in 
the affected area(s) or the Emergency Duty Officer in the Technical Support 
Center makes the decision to declare an emergency. The communications staff 
in the TSC notifies state and local authorities and the DOE-Headquarters 
Emergency Operations Center, and activates the SRS emergency response 
organization, as appropriate. 

SRS facilities and equipment for responding to emergencies include the 
following: 



Technical Support Center 

Joint Information Center 

Offsite agency emergency facilities 

Communications equipment 

Onsite medical facilities 

Emergency monitoring equipment 



4«1*3.1.3 Effects of Modifications 




xc 



This flection describes the effects of modifications to systems and procedures 
(described in Section 2«li2} on accident occurrence and accident mitigation. 

BfffiCta of 

The fol lowing paragraphs describe the ef f ec ts on reac tor safety of sya tern 
modifications that are planned for completion before the resumption of 

production* 

The upgrade of reactor seismic capability involves major hardware 

safety improvement effort on the reactors. The primary goals of this seismic 
upgrade are to ensure further that the reactor will shut down safely and that 
adequate core cooling will be maintained following a design-basis earthquake 
(DBE) of 0.2g peak ground acceleration. To enhance the goal of safe shutdown* 
seismic triggers will be installed on each subsystem of the supplementary 
safety system, as described in Section 2,1,2.4.2« The SSS modification 
provides a backup to the existing seismometer-actuated safety rod scram system. 



4^53 



The Operating Contractor will install seismically qualified upgrades to 
systems that would support the reactor core cooling function after a DBE. 
These upgrades (described in Sections 2.1.2.3,2, 2.1.2,3,3, and 2*1.2.5.2) 
include a qualified MRS» additional sump pump capacity, and a new seismically 
qualified diesel generator to supply power for these loads. The purpose of 
these modifications is to provide further confidence in the ability of the MRS 
to return primary coolant to the reactor vessel if pipe flange or seal leakage 
occurs following a DBE» 

In addition, seismic qualification of the reactor stack support structure, the 
control room ceiling, and emergency lighting (described in Section 2.1*2.3.1) 
is under way. 

Other planned seismic upgrades include the installation of qualified relays in 
the primary coolant system valve controllers. The new relays would prevent 
Inadvertent valve closure and subsequent isolation of primary cooling due to 
seismically induced relay chatter during a DBE, 

Another modification, the addition of an automatic start of the two 
electrically driven ECS pumps, as described in Section 2*1,2*5.1, would 
eliminate the need for operator action following a demand for ECS with a 
subsequent failure of the diesel^driven pump. This modification would improve 
both the accident mitigation response time and the reliability of the ECS. 

Several of the systems and pieces of equipment planned to be upgraded 
seismically for DBE mitigation are important to reactor safety for other than 
seismic reasons. Such systems and equipment include the MRS, the sump pumps 
in the water removal and storage system, and the seismically qualified diesel 

generator. 

Although seismically qualified, the MRS is designed primarily to mitigate the 
consequences of an intermediate-sized leak (as great as 63-liter-per-second 
IE I break flow) loss-of-cooling accident (LOCA) in the primary coolant system. 
Without the MRS, the ECS would have to provide makeup water to the reactor 
vessel in a once-through mode. The use of the ECS would result in the 
transfer of tritiated heavy water (moderator) outside the reactor building to 
the 1.9-million-liter storage tank in the discharge basin. However, the MRS 
significantly reduces the likelihood of moderator tritium escaping to the 
environment because it recirculates moderator (released through the break) 
back to the reactor vessel. The MRS not only provides an additional line of 
defense for a small-break LOCA, it also reduces risk by retaining moderator 
inside, rather than outside, the reactor building. 

The leak-before-break (LBB) program is influencing the analysis of accident 
occurrence. The current design-basis accident is assumed to result from a 
double-ended guillotine break (DEGB) of the largest primary coolant pipe. 
However, the DEGB is a very low probability LOCA event and might not 
realistically represent the manner in which piping would fail at the SRS 
reactors. 

The LBB program uses methodology adopted by the NRG to support the position 
that degraded piping would leak before it breaks and, therefore, would be 
detected before a LOCA occurs. A comprehensive inspection program (e.g* , 
ultrasonic testing of pipe welds to ensure their integrity) that ensures that 



key components wilX not undergo sudden catastrophic failure supports the LBB 
methodology* To guarantee prompt detection of a.ny potential pipe cracks 
(e*g*, leaks)s plans for the installation of a new, more sensitive, tritium 
monitoring system are being developed. The tritium in the heavy water allows 
the detection of leaks with great sensitivity. As a point of reference, the 
system can detect a leak of about 0,02 liter per minute at the SRS reactors, 
while in commercial reactors the corresponding primary coolant leak detection 
limit is about 20 liters per minute. 

The following system modifications are part of the continuing safety improve- 
ment process and are not scheduled to be complete before the resumption of 

production. 

The Operating Contractor will install new seismically qualified, redundant 
instrumentation in a remote safe shutdown panel* This panel will enable 
operators to verify reactor shutdown and to monitor essential core parameters 
from outside the control room (Section 2.1*2,5.3). 

In conjunction with parallel analyses of the DEGB^ the Savannah River 
Laboratory (SRL) is using the LBB program to redefine the design-basis LOCA on 
a more realistic basis. Ultimately, this work should result in a smaller, 
more realistic break located in a primary coolant system expansion joint* As 
part of the LBB program, the operating Contractor is replacing existing 
expansion joints to facilitate periodic inspections of their interior surfaces 
and to ensure the integrity of the primary coolant system. 

Although a more realistic break should replace the DEGB, the current design- 
basis accident analysis assumes that a DEGB occurs in one of the primary 
coolant pipes that also serves for ECS injection. To compound the accident 
(i.e. , the 'Vorst case") > the analysis also assumes that one of the remaining 
ECS injection paths fails to provide cooling water, A recent modification 
added a fourth ECS injection line to ensure that at least two paths would be 
available to cool the reactor core after an accident. The modification 
increases ECS reliability and makes the system fully redundant for the assumed 
worst-case accident of a DEGB followed by failure of an ECS line, 

Effectp of Ktim^n Factors Mpdif ica t ions 

Human factors modifications currently under way or planned for completion 
before the resumption of production include upgrading operating procedures and 
operator training, which increases reactor safety by reducing the probability 
of operator error, and by providing the operators with the knowledge and 
skills required to handle off -normal operational occurrences ^ 

The training program described in Section 2.1.2,7,3 will enhance the safety of 
reactor onerations because of the increased emphasis on professionalism* 
technical knowledge, teamwork, and fundamentals, along with specific training 
on plant and procedural changes. In addition, DOE personnel are receiving 
training required to ensure that their oversight functions are performed in 
accordance with those at commercial nuclear powerplahts (see Section 
2,1.2,7,2). 

The procedural modifications described in Section 2.1.2*7.3 will provide 
enhancement of the technical basis for safe operation ^ formality of 
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operations, and accountability of management, for both DOE and its Operating 
Contractor. 

4s 1*3*1*4 Design^Basis Accid6titB 

Reactor accidents are considered in two distinct categories: design-basis 
accidents and severe accidents. This section describes the postulated 
scenarios and doses for design-basis accidents* The Safety Information 






tOi. at^cident ancixyst:^ 



in more detail. 



Design-basis accidents consist of the spectrum of postulated occurrences and 
accidents that the reactor protection systems must accommodate by continuing 
to perform their intended function* The occurrences range from relatively 
minor events such as equipment malfunctions to postulated accident situations 
with a potential for serious consequences. 

Severe accidents are those that could produce significant reactor core damage 
and releases generally greater than the maxim\mis calculated for design-basis 
accidents. Because severe accidents require multiple independent failures of 
engineered safety features, they are much less probable than design-basis 
accidents. Section 4,1.3.1.5 assesses severe accidents* 

AccidQnt Ch&ractgrlgg ti on 

The accidents that define the design bases for transients at the SRS reactors 
fall into the following categories: 

• Reactivity addition accidents that increase the reactor power or the 
power generated by local regions of the core 

• Flow reduction accidents or losses of coolant that reduce the capacity 
to cool the reactor or individual fuel assemblies 



Accident releases that 
radiological doses 



are used to calculate potential offsite 



The rationale employed in determining the design requirements necessary to 
prevent or mitigate the consequences of each type of transient or accident is 
that any consequence that is not acceptably low should have an offsetting low 
probability of occurrence that will, over all, produce an acceptably low risk. 



Analysis shows that transient conditions resulting from all accidents 
enveloped by the design-basis accidents are terminated or mitigated by: 

* The inherent stability of the systems that bring the transient under 

* The operation of reactor shutdown systems that maintain the integrity 
of the fuel and primary reactor coolant system 

* The operation of engineered safety features or other safety-related 
systems that maintain the integrity of the reactor core and confinement 
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and, thereby, limit the potential for off site doses to the public when 
one of the protective barriers is not effective 



Table 4^17 lists 
evaluated for the 
of accident* 



the events that can lead to the design^basis 
SRS reactors. The following paragraphs describe 



accidents I xc 
each type 



Reactivity Addition Accidents 

The following events would increase the reactor power or the power of local 
regions in the core: 
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Transients caused by the increase /decrease of secondary cooling water 
temperature and flow are bounded by normal environmental temperature 
variations and by variations in the equipment operation. The 
consequences of such variations are very slow-acting transients in 
which the temperature changes by several degrees over a period of 
several hours* Therefore, the results of such events are bounded by 
other transients, as described below* 

• Single Control Rod Withdra^wal /Partial ( ^ontrpl Rod In sertion - During 
normal reactor operation the control rode are moved in and out of the 
core to accommodate the burnup of fuel and production in target 
material as well as other changing reactor parameters* Analyses of the 
transients caused by the inadvertent motion of both full and partial 
control rods indicate that the worst condition resulting from either a 
single rod withdrawal or a partial rod insertion transient would be a 
maximum primary coolant temperature increase of less than 5*C for the 
hottest core assembly (WSRCs 1990). A scram of the safety rods would 
terminate the transient. The resultant transient temperature is within 
the acceptable value range, as defined by normal power operation at the 
temperature equal to or less than the transient protection limit* 

• Gang Control Rod Withdrawal - During normal operation, groups of 
control rods (gangs) move together in and out of the core. For 
accident analysis purposes , a gang of control rods is assumed to move 
inadvertently* Two separate cases were analyzed: one at full power to 
simulate normal operation and one at low power to simulate a startup. 



TE 



The conse'^uences of a f ull—^ower ^bx^^ rod withdrawal are 
the same as those for a single rod withdrawal accident* 
gang rod withdrawal accident is analyzed to establish 
protection limits and to determine whether some minimum 
required before a reactor may be restarted after a shutdown^ 



essentially 
A low-power 

confinement 
downtime is 



The analyses for these two cases indicated that the most limiting 
conditions occurred for the gang rod withdrawal at high reactor power* 
At low power, resulting core temperatures are less than those produced 
by the gang rod withdrawal accident at full power because the control 
rods can be pulled at low power only after full primary coolant flow 
has been established* This is also true for shutdown actuated by the 
automatic backup shutdown (ABS). 
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Table A-17 



Events Leading to the Design-Basis Accidents Evaluated 
for SRS Reactors 



REACTIVITY ADDITION ACCIDENTS 

Decrease/ Increase in Heat Removal by Secondary Cooling Water System 

Single Control Rod Withdrawal/Partial Control Rod Insertion 

Gang Control Rod Withdrawal 

Loss of Control Rod Cooling (Control Rod Melting) 

Loss of Target 

Loss of Fuel 

Reloading Error During Shutdown 

REDUCTION ACCIDENTS 

Loss of Primary Cooling Water Pump AC Power 

Lose of Secondary Cooling Water Pijunp Power 

Combined Loss of Primary and Secondary Cooling Water Pump Power 

Rotovalve Closure 




Pump Shaft Break 
Flow Reduction in a 
of Control Rod 
of Blanket-Gas 



Loss 

Loss 



Single Assembly 

Cooling 

Pressure 

Decrease in Primary Cooling Water Inventory 
Decrease in Secondary Cooling Water Inventory 
Loss of Primary Coolant Circulation 
Loss of Cooling During or After Discharge 



ACCIDENT RELEASES U SED FOR CALCULATIN G OFFSITE RADIOLOGICAL DOSES 



Release or Spill of Moderator from Primary Coolant 
Fuel Assembly Drop During Discharge Operations 
Loss-of-Coolant Accident 
Radioactive Material Release 
Reloading Error During Shutdown 



Loop 



In the design of each core charge s the transient temperatures and 
resultant consequences for any accident must be within the acceptable 
values defined by (1) steady-state operation at temperatures equal to 
or less than the transient protection limits for shutdown by the safety 
rod system^ or (2) steady-state operation at temperatures equal to or 
less than the confinement protection limit for the case in which the 
safety rods are assumed conservatively not to insert, and shutdown is 
achieved by the ABS. Because the net effect on the rate of power rise 
for the gang rod withdrawal is very close to that for the single rod 
withdrawal, and because it initiates the same scram signal, a safety 
rod scram would also terminate the transient with a resultant maximum 
primary coolant temperature increase of less than 5*C in the hottest 
assembly. 
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• Lq5^ of Contrpl Ro0 Cooling (C ontrol Ro<ii Malting) - A reactivity 
insertion transient caused by a loss of control rod cooling that 
results in control rod melting is unlikely even with a total loss of 
cooling flow to the control rod housings* The control rods in current 
charges would not melt because heat fluxes in them are too low. 
Control rod melting would require a heat flux of more than 1,1^0,000 
Watts per square meter. The design of the core charge limits the 
maximum heat f lux to between 570 , 000 and 740 , 000 Watts per s quare 
meter. The paragraphs that describe flow reduction accidents (below) 
further discuss this accident* 

• Loss of Target - This postulated accident begins with an abrupt 
reduction in primary coolant flow to a fairly high-powered target 
assembly. The accident scenario assumes that the flow reduction is 
severe enough and the target is of high enough power to melt the 
affected assembly« whether the reactor is shut down immediately or not. 

The scenario conservatively assumes that removal of the target material 
from the core occurs as it melts. This produces a positive reactivity 
addition transient that would increase reactor power and distort the 
power distribution. The main factors that affect the loss of target 
accident are the neutron absorption strength of the target assembly, 
its heat capacity, and its power. The last two factors determine how 
quickly an assembly will melt. If the location of the affected 
assembly is toward the outside of the reactor, the radial flux 
distortion amplifies the reactivity change* 

For an assembly with a low ratio of power to heat capacity, loss of 
flow would trip the scram instrioments and the reactor would shut down 
before melting begins, even if the safety rods failed and the ABS 
signal was required for the shutdown. Thus, if the affected target 
melted, the reactor would remain subcritical because the design of the 
targets is such that any reactivity addition caused by a loss of target 
would not be great enough to override either the safety rods or the ABS 
signal . 

For an assembly with a high ratio of power to heat capacity, melting 
could begin before the ABS responded if the safety rod scram fails - 
For this case, the reactivity transient would cause the reactor power 
and the hottest assembly power to Increase until the ABS could initiate 
shutdown. 

The analyses have identified no credible initiating mechanisms for the 
loss-of "target accident. Nevertheless, this accident scenario is used 
in the establishment of the confinement protection limits* 

• Loss of Fuel - This accident is like a loss-of-target accident, except 
it is not assumed that the material is removed from the reactor as it 
melts* Molten debris from aluminum-clad, uranium^aluminum alloy fuel 
is postulated to be swept along with the moderator. A^ long as fuel 
particles are in the core region, there could be a temporary increase 
in reactivity* The reactor protection system (the safety rod scram 
system and the Supplemental Safety System actuated by the ABS) woyld 
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terminate the event. A postulated single-assembly melting event In the 
core would not result in the release of radioactivity beyond that 
asBumed in the dose calculations in this chapter. 

Re loadings Erro .r ..I^^iring ,.S.hvitd.p>m - Manual reloading operations call for 
discharging a target assembly in one step, and charging a fresh target 
to that position in the next step* A postulated error is to discharge 
additional targets from adjacent positions without charging fresh 
targets. A second postulated error is to charge a fresh fuel assembly 
in place of a fresh target assembly* To achieve criticality from 
either postulated error* charge design constraints* which limit the 
lattice reactivity to accommodate such errors , would have to fail , and 
the plant operators would have to fall to observe instr\janent readings 
and alarms. 

Postulated reactivity and power anomalies from reloading errors would 
occur under shutdown conditions while the primary coolant system is 
open to the confinement atmosphere* The paragraphs that describe 
accidents used for calculating offsite radiological doses (below) 
further discuss this accident* 

Flow Reduction Accidents 

Flow reduction accidents reduce the capability to cool the reactor or 
individual assemblies* 

• Loss of Primary Cooling Vetf^QrfW ^ P AG Power - On lose of alternating 
current (AC) power to the primary cooling water pumps* the backup DC 
motors would drive the pumps at reduced speed to deliver about 29 
percent of the normal full flow to the reactor* Aa the primary cooling 

water flow decreased « the core coolant temperatures would begin to 
increase* An inherent property of the nuclear core design is a 
negative moderator temperature coefficient « which causes the reactor 
power to decrease with an Increase In temperature. This power decrease 
and the core heat capacity would attenuate the rate of temperature rise* 

The first Instruments to respond to this reduction In flow yould be the 
two plenum pressure monitors, followed almost immediately by the 
assembly coolant flow monitors and the primary cooling water pump power 
supply monitors. Each of these instruments would Independently 
Initiate safety rod scram signals* 

With a safety rod scram, the maximum primary coolant temperature rise 
would be only about 5*C* In the unlikely event that the safety rods 
did not scram, the ABS would actuate, resulting in a temperature rise 
of less than 8*C. No bulk boiling would occur because the maximum 
primary coolant temperature reached in this transient is less than its 
saturation temperature (i*e*, boiling point) by at least 4*C. 

• Loss of Secondary Cooling Wat^r ? ump Power - If electrical power was 
lost to all the pumps supplying secondary cooling water to the reactor 
heat exchangers, flow would decrease rapidly and then level off at 



4-60 



\ 



approximately 25 percent of full flow* Gravity feed from the 95- 
milllon--liter reservoir would maintain this flow. 

As a result of the decrease in secondary cooling water flow, the 
primary coolant temperature would increase. Due to the negative 
moderator temperature coefficient, reactor power would be reduced 
gradually until scram occurred. The first scram-initiating instruments 
to respond would be all the individual heat exchanger flow monitors, 
followed by the secondary cooling water header flow monitors > and then 
the assembly coolant temperature monitors* The primary maximum coolant 
temperature increase is less than I*C, even for ABS. No bulk boiling 
would occur because the maximum primary coolant temperature is about 
19 *G less than its saturation teni"'^erature ? 

Combined Loss of Primary and Secondary Cooling Water Pump Power - This 
accident scenario assumes that primary coolant heat removal decreases 
from a combined loss of AC power to both the primary and secondary 
cooling water pumps « As the flows decrease, core coolant temperatures 
would increase. This would cause the reactor power to decrease because 
of the negative moderator temperature coefficient* This decrease in 
power and the core heat capacity would slow the rate of temperature 
rise* 

The first scram- initiating instruments to respond would be the plenum 
pressure monitors » followed by the SlBb^t^Iy coolant flow monitors and 
the primary coolant pxjrap power supply monitors .» Results from this 
svaluatioti show that the snaxim.uin ^riniar^^ coolant tensnerature increas8 
would be less than 6°C for safety rod scram and less than 8^C for the 
ABS, No bulk boiling would occur because the maximum primary coolant 
temperature reached is less than the saturation temperature by at least 
4*C. 




-" Inadvertent closure of a rotovalve would cause a 
decrease In the primary coolant flow to the reactor core. This 
analyaist asstunlng a flow decrease caused by the simultaneous closure 
of all rotovaXves, provides a bounding case in relation to milder 
transients Involving fewer valve closures or slower closing, rates. The 
negative moderator temperature coefficient would cause a decrease in 
reactor power, as described above. 

The nlanum nressure monitors wnuld initiAte the firat scram %i^^ri^X^ 

The assembly coolant flow rate Inatrumentatlon would also generate 
scram signals • The decrease in ^oy^Bt and the core heat capacity would 
slow the temperature rlsei The maxlmurn primary coolant temperature 
would increase by less than 5^C for the safety rod scram and by less 

than 11 'C for the AB5« Although some bulk boiling of primary coolant 

would occur for the ABS case* it would not exceed the confinement 
protection limit. 




- Ttie postulated pump shaft break accident is caused 
by a break in a primary coolant ptunp drive shaft somewhere between the 
pump impeller and the flywheel* With the fljrwheel no longer connected 
to the impeller^ fluid momentum drops to zero much more quickly than 
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with a loss of pump motor power. The first instruments to respond to 
this transient would be the plenum pressure monitors, followed by the 
assembly coolant flow instrumentation. Reactor power would decrease 
due to the negative moderator temperature coefficient, which slows the 
temperature rise, but does not reverse it until after scram occurs. 

The raaximura primary coolant temperature increase with safety rod scram 
is less than 10*C. For the ABS, the temperature increase is less than 
20''C, which would result in exceeding the saturation temperature by 
about 8**C for 2 seconds* However, the resultant pressure from the 
steam is not sufficient to lift the shield/plenum structure and cause 
the roll anchors to fail. 

Flow Reduction i n a gingl e Assembly - Various methods can be postulated 
for causing local flow decreases to the core assemblies. The bounding 
cases are the local flow reductions for fuel/target assemblies. 
Neither loss-of-target nor loss-of-fuel accidents have ever occurred in 
the SRS reactors. Automatic scram circuits exist for the assembly 
coolant flow to terminate flow reductions before damage would exceed 
that allowed for the transient protection limits. The loss-of --target 
accident is considered limiting in the establishment of confinement 
protection limits* 

ItQSM of Control Rod Coqling - The heavy-water moderator leaving the 

heat exchangers in the external loops supplies control rod cooling. 
Three loops on each side of the reactor supply two headers. Each 
header normally supplies coolant to half the control rod housings 
(septifoils). Thus, a loss of control rod cooling would require a 
reduction of flow in one or both of these headers or in an individual 
septifoil. A reduction of flow in a single header is unlikely because 
the headers are cross-tied. However, even with a total loss of flow to 
a septifoil, the control rods in current charges would not melt because 
heat fluxes in them are too low. Loss of flow to the control rods does 
not cause a safety problem because the reactor can operate at its full 
power level with a postulated zero coolant flow to the control rods and 
not melt them, 

LosB _ of Blanket-Gas Pressure - As blanket-gas pressure decreases, the 
saturation temperature decreases for the primary coolant system. The 
lower saturation temperature can cause cavitation in the primary 
coolant pumps and a resultant reduction in total reactor coolant flow 
and an increase in coolant temperatures. Subsequent negative moderator 
temperature coefficient effects would decrease reactor power. 

The maximum primary coolant temperature increase with safety rod scram 
is less than 1*C* For the ABS, the temperature increase is less than 
19'C» The ABS resultant temperature exceeds the saturation temperature 
by about 10 ^G for 4 seconds. However, the resultant pressure from the 
steam is not sufficient to lift the shield/plenum structure and cause 
the roll anchors to fail. 

Decrease in Prim ary C ool ing Water Inv^ntpry - Events that would result 
in a decrease in the inventory of the primary coolant system are leaks 
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and failures of small lines, primary coolant heat exchanger tube leaks, 
and LOCAs* The reactor can continue to operate with some coolant 
leakage 4 provided the reactor overflow tank can make up the leakage and 
the radiological consequences are acceptable. The MRS vould collect 
any released coolant and return it to the primary coolant system for 
small line leaks and failures tanging from 0.3 to 63 liters per 
second. This would preclude the actuation of the ECS* Larger losses 
of coolant from postulated small pipe breaks would result in a reactor 
trip, ECS actuation, and a possible overflow of the coolant to the 
190-^million-liter earthen basin. The largest such "small" break would 
be in a line supplying the septifoil cooling system. The radiological 
consequences of the postulated break of small lines are bounded by the 
large LOCA event. 

The release of radioactivity to the environment that would result from 
a postulated leak from the primary coolant system to the secondary 
cooling water system through the heat exchangers is small because the 
postulated leakage rate is small (averaging less than 0.09 liter per 
second) 4 The secondary cooling water discharge is monitored by 
gamma-radiation monitors to detect heat exchanger leakage* If the 
radiological consequences of the leak exceed defined limits, the 
reactor will be scrammed and the secondary cooling water effluent line 
will be isolated. Thus, the radiological consequences of this event 
are bounded by the large LOCA event described below. 

The design^basis LOCA is the DEGB of a line in the primary 
recirculation loop of the primary coolant system at full power* To 
ensure that the reactor core can be maintained in a coolable geometry, 
analyses of each charge design are required to demonstrate the ability 
of the ECS to preclude bulk boiling in the core if a LOCA should 
occur. The paragraphs that describe accidents used for calculating 
off site radiological doses (below) discuss this accident further. 

Decre a se in Secondary Cooling Water Inventory - A loss of secondary 
cooling water inventory (conservatively assumed to be an abrupt and 
total loss) would result in increased primary coolant temperature and 
decreased reactor power from negative moderator temperature coefficient 
effects. Even with the conservative assumptions of an abrupt and total 
loss by double-ended pipe break in both secondary cooling water 
headers, the maximum increase in primary coolant temperature is less 
than 1*C prior to safety rod scram and less than 10*C for ABS scram. 
The maximum coolant temperature remains less than the saturation 
temperature by 10*^0, and no bulk boiling occurs. 

Loss pf Prim ary Coolant Circulatio n - This accident is also referred to 
as a lofis-of -pumping accident (LOPA). A rupture of piping in the 
secondary cooling water system could result in flooding of the primary 
coolant pump motor rooms at the -40-foot (-12-meter) level of the 
reactor building. This would cause a total loss of primary coolant 
pumping capability, which would require manual activation of the ECS tol ^E 
meet the emergency cooling limit and maintain a coolable core 
geometry. The introduction of the ECS displaces the heavy-water | te 
primary coolant/moderator to the WRS, which operates in conjunction 
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with the AACS to control the release of tritium and other liquid and 
airborne contaminants that might be present in the displaced reactor 
coolant. 

♦ Loss of_ Cooling Durin g^ ^ r After Discharg e - To prevent the overheating 
of the fuel and target assemblies during discharge operation, a 
continuous flow of vater cools the assemblies. The assembly is 
adequately cooled if water exits the assembly at less than 100 **C, If 
this cooling were lost* damage to the assembly would result* The 
radiological consequences of this event are less than those assumed for 
the accident of dropping an assembly onto the process area floor, as 
described below. 

Accident Releases Used for Calculating Offsite Radiological Doses 

This EIS analyzes accident releases in two ways to present two perspectives on 
reactor accident consequences. The analysis described in this section uses 
the design -basis accidents to obtain source terms and consequences on a 
deterministic basis; that is, conservatively realistic assumptions are made 
about the functioning of preventive and mltigative systems to estimate 
releases that are used with expected (or "typical") environmental transport 
parameters to provide an estimate of the most probable accident consequences. 
This approach is consistent with that used in environmental reports and impact 
statements prepared for commercial nuclear powerplants* 

The analysis presented in Section 4.1»3.1.5 deals with a range of more severe 
accidents involving multiple human and equipment failures leading to greater 
releases of radioactivity^ but also explicitly incorporates the probability of 
these releases and consequences in presenting the results. The results of 
this type of analysis are presented in terms of "risk," which is defined as 
the product of the consequence (e.g., radiation dose) and its calculated 
frequency (e.g* , likelihood per year) j and which is expressed in units of 
consequence per year (e.g., radiation dose per year). 

The following paragraphs describe, in decreasing order of severity of 
consequences, the four design-basis accidents taken as representative of the 
spectrum of accidents described above; the source terms from these accidents 
are used for subsequent consequences analyses* 

• Reloading Err pr During ShutdQwn - Postulated reactivity and power 
distribution anomalies from the reloading-error type of accident would 
occur during shutdown conditions while the primary coolant system is 
open to the confinement. A small region of the reactor could be made 
supercritical (causing a power excursion) by incorrect reloading 
operations. A reactor made critical by a reloading error would require 
procedural Injection of the SSS gadolinium nitrate solution. If the 
reactivity is large enough, the power excursion would continue until 
termination of the nuclear chain reaction by fuel melting in a highly 
localized region of the reactor core. The highly localized damage 
would involve less than 3 percent of the core. The radiological 
consequences of a reloading accident are described later in this 
section. 
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Loss-of -Coolant Accident - The design-basis LOCA is the DEGB of an 
inlet plenum line in the primary recirculation Loop of the primary 
coolant system at full power • Such a break causes the plenum pressure 
and coolant flow through the core to decrease rapidly* When the 
moderator level in the reactor tank drops to 3*9 meters, the automatic 
incident action (AIA) system prepares the ECS for injection by opening 
isolation valves and starting the booster pump. ECS injection begins 
at a moderator level of 3.3 meters* This scenario assumes that all ECS 
flow to one primary coolant loop is lost from the break, and that ECS 
flow to a second loop is ineffective due to an arbitrary single failure 
of an active component in the injection path* ECS flow to a fourth 
loop can be initiated manually, or it will be initiated automatically 
by AIA at a moderator level of 1*5 meters. In addition, the AIA system | 
will automatically align the AACS dampers and fans to maintain a 
negative pressure in the process area so all exhaust air will be 
filtered* The reactor room spray system is actuated manually, in 
accordance with procedures , to aid in the removal of fission products 
that might be released to the confinement. The consequences of this 
accident are described later in this section- 

F^iel A^^embly Drop During Pis(;:harge Operations - Dropping an assembly 
during discharge is considered to be the most limiting accident for the 

assembly is assumed to fall into a position such that It is not 
adequately cooled by the reactor room spray system* One irradiated 
assembly is assvraed to release noble gases, iodine, and, in some cases, 
tritium* If melting occurs, the spray system would keep much of the 
iodine and particulates from becoming airborne* No credit is taken for 
this , however , and 50 percent of the iodine and 100 percent of the 
noble gases and tritium available for release are asstjjtied to escape the 
assembly and become airborne within the confinement. This accident 
could release no more than 0.0246 percent of the core inventory of 
fission products at the time of shutdown because discharge operations 
do not begin until fission products have experienced at least 14 hours 
decay from their equilibrium values ♦ The consequences of a dropped 
assembly are described later in this section. 

Release or S pill of Moderator from Primary Coolant Loop - A large 
primary coolant leak or activation of the ECS could spill the entire 
coolant/moderator inventory and release its contained tritium. The 
three events that can result in a primary coolant /moderator leak or 
spill are (1) a loss of secondary cooling water inventory without the 
resultant loss of primary coolant pumping power > (2) a loss of 
secondary cooling water inventory with the resultant loss of primary 
coolant pumping power, and (3) a decrease in the primary coolant 
inventory due to a small pipe break, a primary coolant heat exchanger 
tube leak, or a large primary LOCA* 

The first two events (loss of secondary cooling water inventory without 
and with loss of primary coolant pvmiping power) result in the operator 
manually actuating the ECS in accordance with emergency procedures * 
The light water from the ECS would then be forced through the reactor 
and out the vacuimi breakers and U-tube into the reactor building. Most 
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of the heavy-water moderator is driven out of the reactor ahead of the 
ECS flow; the remainder is rinsed out over a longer period of time. 
Most of the radioactivity in the moderator (principally tritium) will 
be contained in the closed contaminated water storage tanks, which hold 
the first 2 million liters of the spilled moderator. Some 
radioactivity will be released up the stack by evaporation of heavy 
water in the reactor building and in the storage tanks, which are 
vented back to the reactor building* There will also be some 
evaporation of any moderator that flows to the earthen basin after the 
storage tanks are filled* The consequences of this accident are 
described later in this section. 

Decreases in the primary coolant inventory are bounded radiological ly 
by the primary system LOCA, which is evaluated as a separate accident 
for the calculation of off site doses* 

Consequence Assessment 

This section describes the techniques used to calculate on- and offsite doses 
that result from postulated design-^basis reactor accidents (WSRC, 1990). The 
calculations use dose models and assumptions consistent with NRC guidelines 
for accident analysis (NRC* 1979) » specifically the computer code NRC145-2 
(Pendergast, 1982)* These methods are used for analysis of the design-basis 
accidents, including fuel melting and moderator spill accidents, as listed 
below: 



Reloading Error During Shutdown - The design-basis misloading of a fuel 
assembly during reactor refueling could cause an inadvertent 
criticality and release 3 percent of the reactor core fission products* 



• LpsSTOf-CopJ^^qt Accident - The design-basis LOCA at full power is 
assumed conservatively to cause 1 percent of the core fission products 
to be released. 

• Fuel Assembly Drop During Discharge Operatiqn^ - A single irradiated 
L-78-53 I fuel assembly, 0.23 percent of the core, could release fission products 

as a result of a mishap during discharging. Because assembly discharge 
operations do not begin before 14 hours after shutdown, this accident 
could release no more than 0*0246 percent of the core inventory of 
fission products. 



* Eelease _ or Spill of Moderator from Primary Qoplgiixt Lpop - A large 
primary coolant leak or activation of the ECS could spill the entire 
coolant/moderator inventory and release its contained tritium. 

The three sources of radioactivity considered are tritium in the heavy-water 
moderator, fission products in the fuel, and tritium in the targets of 
tritiuun-producing charges. (Charges for other reactor products are discussed 
at the end of this section, with other operating options that can affect 
risk. ) The two types of accidents considered are moderator spills and 
assembly melting accidents. For the moderator release or spill accident, the 
conservative assutmption for the maximum amount of radioactivity available for 



4^66 



release from the spilled coolant/moderator was 5 megacuries of tritium (the 
actual value is substantially less, about 2 to A megacuries), compared to the 
70 megacuries available in the target assemblies in the reactor core. About 

J* J percent, v»iod megacuxitr^ wvuj.u v^v&j^vxei^v jlij i-i*vi j.j.*-c.w *- ,..^^^^. *w- 

fuel or target assembly melting accidents, the damage to the core is specified 
as the fraction of the fission product inventory that is available for release 
(e,g*5 the computation for a reloading error accident assumes 3 percent of the 
core inventory of radioactivity was available for release). Depending on the 
type of assembly that is melting and the accident circumstances, the 
radioactivity released would include noble gases (xenon and krypton), iodine, 
tritium, and radioactive particulates (fission products, cobalt-60, 
plutoniiam-^239, etc.). Table 4-18 lists the inventories of these isotopes in I ic 
the core at 3,000 megaWatts thermal* Operation at lower levels would produce^ 
lower inventories and accident consequences, ' ^^ 

All releases are assumed to go up the 61-ineter stack of each reactor* The 
computation assumes that any tritium or noble gas activity released to the 
confinement system is discharged from the stack because the confinement system 
has no mechanism for removing these isotopes. The source term for iodine is 
the amount that would penetrate and desorb from the filters in the first 2 
hours after the accident. The average iodine retention efficiency assumed for 
the carbon filter is for carbon that had aged 19 months; this is intended to 

De typxcax oi nuniiax upt:i.av.xuit» xjculuwh ucuo «j-^ i.^^j.a^^-^ v*a v. ^.^^^^w 

schedule, so some beds have relatively fresh carbon, some have carbon of 
intermediate age, and some have carbon approaching its service limit of 30 
months* 

The release from the stack is assiimed to propagate as a continuous Gaussian 
plume, and the exposure of an individual is treated as a time-integrated 
calculation. The irradiation period begins with the release of the 
radioactive material. The calculation assumes that both the noble gas and 
iodine source terms decay during transport. The calculation does not include 
decay during the exposure period. The calculation of offsite dose assumes 
invariant atmospheric dispersion conditions for a 2-hour duration; this 
implies that the subject was exposed for a 2-hour period at the plume 
centerline* The calculations of onsite doses are based on 2-hour exposures* I ^^ 

The meteorological data used in the dose calculations were collected from 1982 

through 1986 in accordance with NRC Safety Guide 23 (NRG, 1972). The data 

were obtained at towers near K- and P-Reactors. Calculations for L-Reactor 

use data from the closest tower (K-Area), The meteorological data from each 

wind speeds, and 7 stability classes. (Stability classes are based on the 
standard deviation of the mean wind direction.) Corrections for topography 
and jet rise of the released plume were applied. As described above, median 
meteorological dispersion parameters (yielding doses exceeded 50 percent of 
the time) are used in this assessment, in contrast to the more conservative 
parameters (yielding doses exceeded only 0*5 percent of the time) used to 
evaluate these accidents in the Safety Analysis Report, consistent with the I 
practices in evaluations at commercial nuclear powerplants. 
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The downwind concentrations of iodine, tritium, and noble gases are calculated! '^'^ 
using the computer code NRC145-2 (Fendergast, 1982). This code, which was 
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Table A-18. 



Group/ 
radionuclide 



Tritium 



Typical Production Reactor Core Inventory for a 
Tritium-Producing Charge at 3,000 MW Thermal^ 



Release 
Groups 



10 



Radioactive 
inventory 
(curies) 



7.0 X 10^ 



Half-life 



12.3 years 



Parent 



NOBLE GASES 



Krypton-85 

Krypton-SSm 

Krypton~87 

Krypton -8 8 

Aenon--±^j 

Xenon-135 



1 
1 
1 



J. 



2*2 X 
3.2 X 
6*5 X 
8*9 X 



1 



n 

O X 



1.6 X 10 



10^ 
10' 

loj 

■T /VO 

^"7 



10 • 7 years 
^.^8 hours 



1*27 
2,86 



9*10 



hours 
hours 

days 
hours 



louine-i JO 

Iodine-135 



IODINES 



Iodine 
Iodine 
Iodine 
Iodine 
Iodine 



131 
132 
133 
134 
135 



2 
2 
2 
2 
2 



7*6 

la 

1.8 
2.0 
1.6 



X 
X 
X 
X 
X 



lOf 

10^ 
10^ 



8*04 days 
2.28 hours 
20.9 hours 
52.5 minutes 
6*61 hours 



Teliurium-i3lm 
Tellurium-132 



ALKALI METALS 



Rubidiuin-'86 
Caaium-lSii 

Cesltjun-136 
CeBluni-137 



Tellurium-127 
Tellurium-I27tn 

Tellurlum-129 

Telluriunt-129in 

Telj.urium-131in 

Tellurluin-132 

Antimony-127 

Antlincny-129 



3 
3 

3 
3 



4 
4 
4 
4 

4 

4 
4 



7.0 X 
1..9 % 
7.6 X 
1.8 X 



10 



U 



10* 
10* 



18. B days 

2,06 VAArs 

13.0 days 

30.1 years 



TELLURIUM-nANIIMONy 



2.7 X 

3.0 X 

1.6 X 
4.3 X 
9«3 X 

1.1 X 
3.0 X 

1.7 X 



lof 

10^ 

10* 

lOf 
10* 
10 7 



9»35 hours 
109.0 days 

1.16 hours 
33.5 days 
1.25 days 
3*26 days 
3.91 days 
4.41 hours 



Antimony-127 
Antimony-129 



ALKALINE EARTHS 



Strontluin-89 

Strontiuin-90 

Strontiuni-9I 

Strontiuin-92 

Bariuni-139 

Barium-140 



5 
5 
5 
5 
9 
9 



1.1 
1.8 
1.5 
1.5 
1.7 
1.6 



X 
X 

V 



X 
X 
X 



10® 
10 J 

10® 
10® 
10® 
10^ 



30.6 days 

28.6 years 
9-48 hours 
2.7 hours 

83.2 minutes 

12.8 days 
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Typical Production Reactor Core Inventory for a Tritium 
Producing Charge at 3»000 MM Thermal^ (continued) 
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■^v 



Group/ 
radionuclide 



Releas 
Group 



Radioactive 
inventory 
(curies) 



Half-life 



Parent 



COBALT AND NOBLE METALS 



Cobalt-58 

Molybdenum- 9 9 

Technetium*-99tn 

Ruthenluin-103 

Ruthenlutzi-105 

RuthenitAni-I06 

Rhodlum-105 



6 

6 
6 
6 
6 
6 
6 



2.2 X 
2»6 X 
l.l X 
1.4 X 
7.8 X 
2.7 X 
3*2 X 
2*4 X 



lof 

"8 



70.8 days 



^.97 



^ears 








8 



07 



2.75 days 
6*01 hours 
39*4 days 
4.44 hours 
1.00 years 
1.48 days 



Molybdenum-99 



Ruthenium*105 



RARE EARTHS, REFRACTORY OXIDES » AND TRANSURANICS 



yttrium*90 

yttriuro-91 

Yttriuni-92 

yttrluin-93 

Zirconium-95 

Zirconium-97 

Niobium-95 

Lanthanuni-140 

Lanthanun)-141 

Cerluni-^141 

Cerium^l43 

Cerium^l44 

Pra8eodymlum-143 

Neodyiniura-147 

Neptuntum-239 

Plutoniura-238 

Plutonium-239 

Plutonium-240 

Plutoniuin-241 

Americiunj-241 

Curium-242 

Curium-244 



r 

8 
8 
8 
7 
7 
8 
8 
8 
8 
8 
7 
7 
7 



.9 X 
.4 X 
.5 X 
.6 X 
.A X 
.5 X 
.2 X 
.6 X 
.5 X 

c .. 

• 5 X 

.5 X 
4.9 X 
.5 X 
.7 X 
.9 X 
3.2 X 

3.2 X 

2.3 X 
6.8 X 
1.2 X 
3.0 X 
9.5 X 



0° 

°8 
°8 

^8 
°7 

n7 



^2 
Of 

0^ 



2.67 days 

56.5 days 
3*5 hours 

10.1 hours 
64.0 days 
16*9 hours 
35.0 days 

40.3 hours 
3.9 hours 

32.6 days 
33.0 hours 

284.0 days 
13.6 days 

11.0 days 
2.35 days 

87*7 years 
2.4 X 10* 
6.6 X 10^ 

14.4 years 
432.0 years 
163*0 days 

18.1 years 



Strontlum-90 
Strontlum-91 
Strontiutn-92 



Zirconiuin-95 
Bariuni-140 



Lanthanum-'141 



Cerium-143 



years 
years 



Curluin-242 

Neptunlum-239 

Curium-244 

Plutoniuni-241 



a. 



Source: WSRC, 1990. 

The release groups represent the radionuclide groupings used by MAGCS to 

determine severe accident consequences, as described in Section 4.1.3*1,5* 
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developed at SRS, uses a Gaussian plume model based on NRC Regulatory Guide 
1.1A5 (NRC, 1979). 

For an assembly melting accident {i*e., reloading error, LOCA, or dropped 
assembly) J the effective dose equivalent consists of an inhalation component 
from iodine and tritium, and a direct radiation exposure component from the 
gamma emission of the noble gases. The inhalation component is computed by 

and dose conversion factor. The direct gamma exposure component is obtained 
by integrating the gamma dose from the entire (finite) cloud. The inhalation 
of particulate plutonium-239 released from the stack after an assembly melting 
accident produces a bone dose, which is included in the effective whole-body 
dose equivalent listed for that accident. The thyroid dose is due mainly to 
the inhalation of iodine. The effective dose equivalent for a moderator spill 
accident is from tritium released from the stack. 

The onsite dose calculations for these accident releases determine doses 
received by reactor area personnel and doses received by other SRS personnel 
due to a release of radioactivity from the stack of the reactor building. The 
doses for SRS personnel are calculated for concentric rings centered on each 

2;c of the three reactors at distances of 0.8, 1.6, 2.4, 3.2, and 6.4 kilometers 
(0*5, 1.0, 1*5, 2.0, and A.O miles) and at the SRS boundary* Calculations are 
made at each distance for the 16 22*5^degree sectors around the SRS 

TE [perimeter. Tables 4-19 through 4-22 list, for each of the four accident 
releases, the maximum of the 16 direction dose values for each concentric ring 

TC I and the SRS boundary. 

The calculations based the maximum offsite doses on; 

1. Specifying the source of radioactivity, the release rate* and isotope 
type. 

2. Computing the transport of the released isotopes by the wind* 

3 . Computing the amount of radiation absorbed by an individual , both 
internally and externally, at the SRS boundary. This calculation 
requires the specification of a standard man, breathing rates, and 
several parameters related to the absorption of energy from a 
particular isotope* Because simplified models only approximate actual 
conditions, they are biased to overestimate the doses. 



TE 



1 Table 4-23 lists the dose to a hypothetical person at the most-exposed SRS 
boundary location from each accident. 

These calculations indicate the median dose to an individual. Individual body 
characteristics, time of exnnsure, and atmosr»heric trans^^ort variability are 
important factors that are generalized in the computation of the dose received 
by an individual. In an actual accident, the SRS WINDS computer would predict 
the plume behavior and indicate appropriate actions to minimize exposure to 
people off the SRS (Garrett et al., 1981). Evacuation procedures would reduce 
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Table 4-19. 



Median Doses t 2-Hour Exposure, Reloading Error 
During Shutdown (3 Percent of Core Damaged)^ 



IE 



- 



Distance Effective Dose Equivalent (rem) 
from . . . ._ 

■I _iiiiiii 11 I I ■ III _■ II 

reactor 
ffcm (miles)] K-Reactor L-Reactor P-Reactor 



Thyroid dose (rem) 



K-Reactor L-Reactor P-Reactor) tE 



III I I 



0.8 (0.5) 
1.6 (1.0) 
2A (1.5) 
3.2 (2.0) 
6.4 (4.0) 
SRS boundary 



21 

13 
9.4 
7.1 
3.0 
0.47 



22 

13 
9.8 
7.2 
3.0 
0.51 



22 

14 
9.6 
7.2 

3.0 
0.44 



2.5 

2.2 

2.2 

1.8 

0.87 

0.39 



2.5 

2.5 

2.4 

2.0 

0.91 

0.39 



2.7 

2.4 

2.2 

1.9 

0.87 

0.33 



TC 



a. Adapted from WSRC, 1990. 



Table 4-20 



Median Doses, 2-Hour Exposure, Loss-o£-Coolant 

Accident (1 Percent of Core Damaged)® 



i TE 



Distance Effective Dose Equivalent (rem) 

from 

reactor 
[km (miles)] K-Reactor L-Reactor P-Reactor 



Thyroid dose (rem) 



K-Reactor L-Reactor P-Reactorl te 




1 
2 
3 

V* 

SRS 



a. 



8 (0.5) 7.0 

6 (1.0) 4.4 

4 (1.5) 3.1 

2 (2.0) 2.4 

boundary 0.16 



7.3 
4.4 
3.2 
2.4 

Ci 00 

0.17 



7.2 

4.5 

3.2 

2.4 
n QQ 

0.15 



0.82 
0.73 
0.74 

0.61 
n 00 

0.13 



0.84 

0.84 

0.81 

0.65 
n. ^n 

0.13 



0.91 

0.78 ^^ 

0.75 

0.62 
noQ 

oai I Tc 



Adapted from WSRC, 1990* The doses resulting from a 1-percent release of 
the core inventory are proportional to the doses from a 3-percent release; 
thus the values in Table ^-20 are one-third of the doses in Table 4-19, I 



TC 
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Table 4-21. Median Doses > 2-Hour Exposure* Fuel Assembly Drop During 

Discharge Operations (0.0246 Percent of Core Damaged)^ 



Distance Effective Dose Equivalent (rem) 

from 

reactor 
TE I [km (miles)] K-Reactor L-Reactor P-Reactor 



0.8 (0.5) 
1.6 (1.0) 
2.4 (1.5) 
3.2 (2.0) 
6.4 (4.0) 
SRS boundary 



0.17 

0.11 

0.077 

0.058 

0.024 

0.0039 



0.18 

O.U 

0.08 

0.059 

0.024 

0.0042 



0.18 

0.11 

0.78 

0.058 

0.024 

0.0036 



Thyroid dose (rem) 



— 



K-Reactor L-Reactor P-Reactor 



0.02 
0.018 
0.018 
0.015 

0.007 
0.003 



a. 



Adapted from WSRC, 1990. The doses resulting 
release of the core inventory are proportional 
3-percent release; thus, the values in Table 4-21 
(0.024/3) of the doses in Table 4-20. 



0.021 
0.021 

0.02 
0.016 

0.008 
0.003 



0.022 
0.019 
0.018 
0.015 
0.007 
0.003 



— 



from a * 0246-percent 
to the doses from a 
a fraction of 0.0082 



TE 



TC 



Table 4-22. 



Distance 

from 
reactor 
[km (miles)] 



0.8 (0.5) 
1.6 (1.0) 
2.4 (1.5) 
3.2 (2.0) 
6,4 (4.0) 
SRS boundary 



Median Doses, 2-Hour Exposure, Release or Spill 
of Moderator from Primary Coolant Loop^ 



Effective dose equivalent (rem) 



K-Reactor 



0.013 
0.012 
0.013 
0.010 
0.005 
0.002 



a. Source; WSRC, 1990. 



L-Reactor 



I II ^1 ^1 



0.013 
0.014 
0.014 
0.011 
0.005 
0.002 



P-Reactor 



0.015 
0.013 
0.013 

0.011 
0.005 
0.002 
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Table 4-23. Median SRS Boundary Dose 



TE 



r/jL i.et^ uivt; uuoc 



LiJ. VCl 






Accident 



(2-hr) (rem) 



(2-hr) (rem) 



Reloading error 



Loss-of ^coolant 



Fuel assembly drop 
Moderator release/spill 



0.51 



0.17 



0.0042 



0.0023 



0.39 



0.13 



0,0032 



N/A 



TC 



a. Adapted from WSRC, 1990 » as described in Tables 4-20 and 4-21 



I TE 



Multiple -Reg^ct pr Operation 

The design-^basis accident consequences described in this section are presented 
by individual reactor* From these results. Table 4-24 lists the median 



TE 












1-I <-L« ■ '4A 

'LIUUX 






•F+-aT- 









fatal cancer to 
would be about 



which is the worst of the design-basis accidents occurring at K-, L-, or 
P-Reactor. As this table indicates, the consequences will vary according to 
the reactor (s) that are operating. Based on the health risk estimator 
discussed in Section 4. 1.2. 6, the incremental probability of a 
an individual at the SRS boundary resulting from this dose 
0.0002 for L-Reactor, which has the largest SRS boundary dose* 

Pr gduction of Other Nuclear Materials 

The analysis of design-basis accidents evaluates accident consequences for a 
source term based on the core inventory for a tritium-producing charge* To 
provide an estimate of the relative magnitude of the potential offsite effects 
of several nonfission product isotopes, full-charge inventories of several 
possible products were calculated; Table 4-25 lists the offsite doses froml TE 
these inventories. The health consequences described above would not be 
changed by these doses. 



L-44-56 



The inventories listed in Table 4-25 are based on the production capability oft^^ 

inventory* which is based on the availability of intermediates as feed 
material) . If two or more products are produced simultaneously in a single 
reactor (mixed lattice), the maximum inventory of any one would be lower. 

Few, if any, nonfission product isotopes that might be present in large 
quantities in mixed-lattice charges will be able to generate enough heat to 
melt the target. Hence, major releases of product materials in mixed-lattice 
charges would occur only in a major reactor accident (WSRC, 1990). 
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h-.nf* 



Lieu j.aix 









Accident Occurring at K-, L-, or P-Reactor 



TE I 



Dose (rem) 



Measure 



K-Reactor 



L-Reactor 



P-Reactor 



TC 



TC I 



Effective Dose Equivalent 

Onsite (0.8 km) 
Offsite (Site boundary) 

Thyroid 

Onsite (0.8 km) 
Offsite (Site boundary) 



21 
0.47 



2.5 
0.39 



22 
0*51 



2.5 
0.39 



22 
0,4A 



2.7 
0.33 



TE I 



Table 4-25 



Probable Offsite Doses from Full-Charge Inventories 
of Possible Nonfission Products^ 



— 



TC 



Isotope 



Plutoniujm-238 
Plutoniuni-239 
Uranium-233 
Curluin-244 



Maximum 
Inventory 
(Ci) 



n^^^^^^^^' 



1.5 X 
2.2 X 
5.0 X 

2.5 X 



10 
10 
10 
10 



a. Release fraction of 5 x 10~^ from 3 percent of core melted 



Effective 

Dose 
Equivalent 

(rem) 



I J I y Ai 



0.015 

0.005 

<0.001 

0.015 



4-74 



A. 1,3* 1.5 Severe Accidents 

Section A . 1 , 3 * 1 * 4 discusses the postulated events considered in the dose 
assessment of the production reactor design-basis accidents. These events 
Include transients that serve as the design-basis accidents for each reactor 
charge. This section discusses accident scenarios and risks associated with 
severe accidents. 



Severe accidents are less likely to occur than design-basis accidents, but the 
consequences could be more serious, because they involve the failure to 
function of more than one engineered safety feature. Both the frequency and 
the consequences of these severe accidents are evaluated to ensure that they 
do not represent an unacceptable risk from reactor operation. The risk due to 
severe accidents is estimated as the product of the expected frequency of a 
release of radioactivity during a severe accident and the consequences (e*g*, 
ntimber of fatalities or dose) resulting from that radioactive release, summed 
over all severe accident scenarios. Severe accidents generally involve 
substantial physical deterioration of the fuel, to the point of melting inside 
or outside the tank« In addition, they might involve deterioration of the 
capability of the AACS to perform its function of limiting the release of 
radioactive materials to the environment. 



To estimate the frequency of occurrence of severe accidents, the estimates of 
the frequencies of the various initiating events are combined with the 
probability of failure of the accident prevention systems. Potential accident 
sequences are projected using event trees that estimate the likelihood of 
success or failure for each part of the event sequence. By combining the 
results from each initiating event and the possible sequences, an overall 
frequency of severe accidents can be projected. 



The probabilistic risk assessment (PRA) of the SRS production reactors (see 
Section 2.1.3) will provide a quantitative evaluation of the likelihood and 
consequences of severe accidents • This will be a detailed state-of-the-art 
PRA based on the methodology used for commercial nuclear powerplants , which 
considers both equipment and htunan failures* The PRA has three phases or 
levels; the Level--1 PRA evaluates the frequency of core-melt accidents, based 
on internal (accidents initiated by causes within the plant systems) and 
external (accidents initiated by causes external to the plant systems) events; 
the Level-2 PRA analyzes fuel damage progression, confinement system response, 
and resulting radionuclide release to determine the probability-weighted 
source term; and the Lev6l-3 PRA evaluates the consequences of the 
radionuclide release, considering the probabilities of meteorological 
dispersion conditions and the effectiveness of evacuation and other protective 
measures ♦ The Level-1 PRA was completed in June 1990* 



TC 









^v -flfl- ^^ ^m -^ * ^^ »*»i d-h T* .^m. .^4 



generated for the EIS. The uncertainty range is believed to be about the same 
size as that for the Level-1 PRA core-damage frequencies. The uncertainty in 
the core-damage frequency comes primarily from a combination of uncertainties 
in the data base and uncertainties in the iuodels used. 

The Final Level-1 PRA shows a point estimate of core damage frequency (CDF) 
from internal initiators to be 2.1 x 10 per reactor-year, with 5 percent and 



C-04-13 
L-44-17 
L-if4-20 
L-44-57 
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C-04-13 
L-44-17 
L-44-20 

r . I. t. if ^ 



10"^ and 9.8 X 10"*, respectively, 
point estimate of CDF from external initiators is 2*2 x 10 



95 percent confidence values of 1.7 x 10"^ and 9.8 x 10"**,^ respectively. The 

per reactor-year, 
with 5 percent and 95 percent confidence values of 1.04 x 10"* and 6»5 x 10"* 
respectively* The point 
reactor-year (Sharp, 1990)* 



eetimate of overall CDF is At3 x 10 



per 



Some of the Information in this section is derived from a special study that 

provides preliminary Level-1» -2» and -3 results based on the configurations 
of the plant when production is resumed, as documented in the Safety 

Information Document (WSRC, 1990). The Final Level-1 PRA CDFs are based on 

the K-Reactor configuration of June 1987, with the only upgrade being the 

fourth ECS line, while the seismic design is based on the F-Reactor 
configuration of June 1988. 

A C Q J dQ yi t : Characterigfltion 



The currently available severe accident assessment (WSRC, 1990) includes five 
£*\t;g^«tt^ avanh initiatOT classes' ^1^ ^risnar^ coolant s^sfeeRs LQCA- (^) 
secondary cooling water system LOGA, (3) loss of heat sink, (A) loss of river 
water supply, and (5) reactivity or power transients # The analysis also 
evaluates external initiators, such as earthquakes, fires, and floods; 
Sections 4,1,3,2 and 4.1.3*3 discuss these external initiators. 



A number of accident initiators are categorised into each of these five 
classes, based on the types of responses required from the reactor systems and 
operators* ''Negligible risk** initiators were not considered in the analysis. 
Although such initiators might be more probable than others that are 
considered, the quantity of radioactive materials released would be far less 
than that from the less probable but more severe accidents that are analyzed. 
For example, crlticality due to a reloading error can occur only If a large 
number of errors are made and remain undetected* This accident is slightly 
more likely to occur with a plutonium production charge than with a tritium 
production charge but, due to the low inventory of radionuclides, is still a 
negligible contributor to risk. 

In addition to the initiating events, the analysis considers the availability 



»i4 4-4» 



«4 4-4» 
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detail. The combination of the initiating event frequencies with the failure 
probabilities for the mitigating systems results in the severe accident 
frequencies, which, when totaled, yield the overall core damage, or core melt, 
frequency. 

The accident classes bound not only the types of incidents that have occurred 
in the past, but also potential accidents identified by the Advisory Committee 
on Nuclear Facility Safety (ACNFS, 1988) . Such events include the control 
rods mechanically locking together in a withdrawn position, which is 
considered in the analysis of the reactor shutdown function following a 
transient or other initiator; and failure of engineered safety features (such 
as the ECS and the confinement system filters) under seismic loading, which is 
also considered in the analysis of mitigative features. The following 
paragraphs describe the accidents that might result from each of the five 
internal event initiator classes. 









A primary system LOCA requires the use of either the moderator recovery system 
or the emergency cooling system. For small leaks, the MRS or the ECS must be 
actuated manually. Manual actixation of the ECS is considered a high-stress 
decision for the operator* because unnecessary actuation will rftAul t In 
degradation of the heavy-^ater moderator by light water* Manual i 
the MRS, however, is a low-stress decision because unnecessary a< 



result in 
actuation of 



aegraoacion ox cne neavy-^ater moaerator oy iign^ water* i^ianuax actuauiuu ui. 
the MRS, however, is a low-stress decision because unnecessary actuation has 
no undesirable consequences* For leaks larger than those that can be handled 
by the MRS but smaller than those that automatically actuate the ECS (between 
63 and 88 liters per second) » the operator must eventually actuate the ECS 
manually. Manual actuation for such intermediate-sized leaks would not be 
needed for at least 30 minutes, and thus is a relatively low-stress decision 
for the operator. Large leaks resulting in automatic actuation of the ECS, 
and smaller leaks concurrent with partial failure of the WRS, require the 



and smaller leaks concurrent with partial failure of the WRS, require the 
operator to decrease ECS flow to prevent flooding of the primary coolant pump 
motors; if the motors flood, the ECS must provide long-term cooling of the 
core* Decreasing the ECS flow must be performed manually; it is also possible 
to decrease the flow excessivelyy which can result in core damage. 

A large pipe break in the secondary system beyond the capacity of the WRS will 
flood the primary coolant pump motors, requiring the operator to actuate the 
ECS to force cooling flow through the core. Core damage occurs when the 
operators fail to isolate the leak to prevent primary coolant pump motor 
flooding and fall to actuate the ECS, or when the ECS falls. Because core 
damage results from the loss of heavy-water circulation, these sequences are 
called loss-of-pumping accidents « 

Loss-of-heat-sink accidents (LOHSAs) involve the loss of heat removal I ^^ 
capability on either the primary or secondary side due to the closure of many 
valves, or to circumstances other than a pipe break. Again, the ECS must be 
actuated manually to provide the capability for core cooling. 

A loss-of-rlver-water accident results when the river water supply pumps stop 
running. After recognizing the loss of river water supply » the operator can 
take corrective actions, such as reducing secondary cooling water flow to a 
minimum and recirculating water from the outlet sump to the inlet basin, to 
allow the reactors to cope with the event* 

The final class of internal initiators, reactivity or power transients, 
requires no operator response other than reactor shutdown and maintenance of 
core cooling to prevent a core-damage accident. The safety rod scram and 
supplementary safety system are provided to shut down the reactor before core 
damage can occur. 

Loss of offsite power is not a significant contributor to risk for SRS 
reactors. Unlike commercial nuclear powerplants, SRS reactors have cooling 
systems that are not vulnerable to a loss of offsite power. The continuous 
operation of the process water pumps Is ensured by the operation of the DC 
motors, each of which is powered by a dedicated DC diesel generator.! ^E 
Redundancy is ensured because two operating process water loops can remove 
core decay heat adequately. Gravity flow of secondary cooling water to the 
process water heat exchangers and other components provides additional 
protection from a loss of offsite power. Other important components receive 
power from dedicated diesel generators or batteries* 
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Probability Assessment 



TE i When possible, actual records collected during 110 reactor-years of operation 
at the SRS are used to determine initiating event frequencies. If 
SRS-specif ic data for low-frequency events > such as pipe rupture, are 
unavailable, data generic to the commercial nuclear power industry are used. 
To estimate the core-damage frequencies for severe accidents, the initiator 
frequencies are combined with the failure probabilities of the systems 
provided to prevent core damage after an initiating events and with the 
probabilities associated with operator failure to perform required actions* 
In addition, SRS-speciflc data are used where possible to determine these 
system and human failure probabilities. The total core damage frequency is 
found by summing the frequencies for all accidents. 



TE 



Table A-26 summarizes the initiating event frequencies and 
core-damage frequencies for the severe accident probability as 
are discussed in the following paragraphs i. 



the resulting 
ssment, which 



-3 



The initiating event frequency for primary system LOCAs is 5.6 x 10 "^ per 
reactor-year. The bellows of the expansion joints in the piping of the SRS 
reactors, which serve to minimize the stress in the piping, are the part of 
the system I considered most susceptible to failure. However* a rupture in the 
bellows will result in a leak rate far less than that for a DEGB of the 
largest pipe. Primary system LOCAs dominate the frequency of severe accidents 
due to internal initiators, and account for 35 percent of the total core- 
damage frequency. Small pipe or bellows breaks are the largest contributors 
to the core damage frequency due to primary LOCAs. This dominance exists 
because the ECS is not actuated automatically for such breaks, and a 
conservative estimate is used for operator failure to actuate the ECS or MRS. 



The core-damage frequency due to primary system 
reactor-year. 



LOCAs is 6.8 x 10 



^5 



per 



TE 



Like the primary system, the secondary system contains expansion joint bellows 
I that are believed to be the part most susceptible to failure. The total 
initiating event frequency for secondary system LOCAs is 3.3 x lO""^ per 
reactor-year. LOPAs contribute approximately 11 percent of the total 
estimated core-damage frequency. The most dominant LOPA sequences are those 
involving breaks of very large cooling water headers. The leak rate from such 
a break overwhelms the WRS* The core damage frequency due to LOPAs is 2.2 x 
10 per reactor-year* 



— * - n 



TE 
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xne initiating event 
per reac tor-year • 
reactor-year compri 



frequency for a loss of 
The LOHSA core-damage 
5 percent of the total 



heat sink accident is 

frequency of 9.9 x 

core-damage frequency. 



1.2 X 

10"^ 



/. 



10 
per 



The loss-of-heat-sink initiating event class yields 4 percent of the severe 
core-melt frequency. this class has three subclasses of initiators: The 
total loss of primary system circulation accounts for 5 percent of the 
frequency; the total loss of secondary cooling due to effluent header failure 
accounts for less than 1 percent; and the total loss of secondary cooling due 
to inlet header failure accounts for less than 1 ^^ercent. The response to 
loss-of-heat-sink Initiators involves shutdown and direct core cooling by the 
Emergency Gore Cooling System (EGGS). The dominant sequence in a LOHSA is a 



4--78 



Table 4-26. Severe Accident Probability Assessment 



TE 



Accident 
Class*^ 



Initiating Event 
Frequency 
(per reactor-year) 



Core Damage 
Frequency (CDF) 
(per reactor-year) 



Percent 
of Total 
CDF 



Internal Events 

LOCA 

LOPA 

LOHSA 

LORWA 

Transient 

Total 



5*6 X 
3.3 X 
1.2 X 
1.2 X 
2.5 X 



10^3 
10*^3 

10-^^ 
10^3 

loO 



6.8 
2.2 
9.9 
1.3 
1.6 



X 
X 
X 
X 
X 



10 
10 
10 
10 
10 



1.3 X 10 



5 
5 
6 
5 

5 

-4 



35 

11 
5 
7 
8 

65 



TO 



External Events 

Seismic 

Fire 

Total 



1.2 x 10^^ 



gcid 



a* 
b. 



6.8 x 10 



-5 



1,4 X 10"^ 
6.8 X 10~5 
2.0 X 10"^ 



35 
<0.1 

35 
100 



c. 



Source: WSRC, 1990. 

LOCA = Loss-of-coolant accident; LOPA = loss-of-pumping accident; LOHSA = 

loss-of -heat-sink accident; LORWA = loss-of-river-water accident. 

Many degrees of seismic excitation are considered, each with an associated 

frequency of occurrence, which are represented by the seismic hazard curve 

described in the SID (WSRC, 1990), 



TC 



failure to inject emergency coolant for direct cooling (accounting for about 
80 percent of the total severe corenmelt frequency) . This sequence is 
dominated by the failure of the operator under high stress to activate the 
ECCS. Hardware failures accoiint for only 20 percent of the total severe 
core-melt frequency contribution. 

All SRS reactor operators are receiving extensive training in the reactor 
simulator for handling all classes of accident initiators, including the 
LOHSA. Part of this training includes the activation of the ECCS in 
accordance with approved operating procedures. 

Loss-of -river-water accidents would be caused by a failure of the river water 
supply pumps due to loss of the electric power supply or to upstream dam 
failure resulting in a flood intjndating the pumps* The frequency for this 
class of initiator is the sum of the frequencies for these two events, which 
is 1.2 X lO"'^ per reactor-year. Loss-of -river-water accidents have a core- 
damage frequency of 1*3 x 10 and , therefore , contribute 7 percent of the 
total core-damage frequency . 



L-75-09 



TC 
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The most frequently occurring types of initiating events are reactivity and 
power transients^ but successful termination of such events requires only 



reactor shutdown and continuation of 
the specific types of transient 
frequency for transients is 2*5 
significant fraction of the historic 



core cooling* Based on historic data for 
initiators, the total initiating event 
events per reactor-year. However , a 
events that contributed to this frequency 
did not last long enough to require the actuation of the reactor shutdown 
systems . The core damage frequency of 1*6 x 10"^ per reactor-year for 
transients accounts for 8 percent of the total core-damage frequency. 

As part of the analysis for this EIS, a thorough search was performed for 
plant'-specific transients* Tha analysis considered all classes of transients 
(i.e., reactivity^addition, flow-reduction, and coolant--heatup). No subclass 
of transient initiator dominated* The response to these transients involves 
only shutdown. An automatic shutdown (Safety Rod System or SSS ink injection) 
is required to prevent core damage* After shutdown » primary coolant (heavy 
water) and secondary coolant (light water) are maintained indefinitely to cool 
the reactor core. Primary coolant flow to the core is maintained by the six 
online DC diesel generators that drive the six primary cooling pumps. Cooling 
water flow is maintained via gravity from the 95-million-liter cooling water 
reservoir to the primary coolant heat exchangers. 

The analysis shows that the reactors are not vulnerable to dependent failures 
of DC power supplies* The PRA results show that the unreliability/ 
unavailability of electric power (grid and 480-volt buses) is not an important 
factors in LOCAs, but is important in loss-of -river-water accidents because 
loss of off site power is an initiating event. The DC power supplies are 
modeled in the generic subtrees (i.e*, component fault trees), which trace the 
supply of electric power back to key buses. The availability and reliability 
of electric power at buses is represented as a series of basic events in the 
generic subtrees* These probabilities are analyzed in a Markov model that 
considers the frequencies of losing normal power, the probabilities of failure 
of emergency power * and the mean times to repair parts of the electric power 
supply. 



Severe accidents initiated by seismic events contribute 35 
total core-damage frequency (6.8 x 10^^ per reactor-year), 
presents details of the seismic severe accident analysis, 
severe accidents, also discussed in Section A*1.3*2» are very 
0.1 percent) contributors to the total core-damage frequency. 



percent of the 

Section 4. 1.3.2 

Fire-initiated 

small (less than 



The total core-damage frequency resulting from all 
10 per reactor-year. The conservative assumption 
implies a 100-percent core melt* 



severe accidents is 2.0 x 
is made that "core damage" 



The next phase of the severe accident risk assessment requires evaluation of 
accident progression, and response of the confinement systems to a core melt 



and subsequent release of material from 
accident source terms. Performing the 
response requires a knowledge of the 
occurred . Different accident sequences 
event can lead to different core-melt 



the reactor tank, to determine the 

analysis of the confinement system 

conditions under which core melt 

resulting from the same initiating 

conditions * Thus , all core-damage 
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reactor tank would be 
operating with makeup 
building would not be 



sequences are sorted into groups or "bins" according to their resultant core- 
melt conditions. These bins are called "plant damage states" (PDS). Figure 
4-5 is the "bridge" event tree, Illustrating the logic of the binning process. 

Table 4-27 defines the eight plant damage states (four for internal events andl 
four for seismic events) that cover the possible core-melt conditions 

These plant damage 

states make note of the conditions that will be important in later analyses. 
Table 4-27 indicates, for example, that in Plant Damage State 4 (PDS-4), the 

dry at core melt; that the RRSS and the CHRS would be 
water available; that the lower level of the reactor 
flooded in the long term and, thus, would not provide 
additional scrubbing of fission products; and that the AACS would be operating 
at the onset of fuel damage. The core-damage frequencies for all accident 
sequences in a plant damage state were summed, as indicated in Table 4-28, to 
determine the total core-damage frequency for each plant damage state* DOE 
did not perform an uncertainty analysis for the core--damage frequencies 
generated for the EIS. It is believed that the uncertainty range would be 
about the same size as that for the Level-1 PRA core-damage frequencies (see 
Section 2.1*3*2.1). The uncertainty in the core-damage frequency comes 
primarily from a combination of uncertainties in the data base and 
uncertainties in the models used. 
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Source-Term Determination 
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All severe accident core-damage sequences are assumed conservatively 

source-term determination for radionuclide 

of release to the 



to complete 
release due 
confinement, 
radionuclides 
of the eight 



core melting p The 

to severe accidents includes the rate 

the aerosol size distribution, and the deposition of 

on the reactor vessel and other areas in the confinement. Each 

plant damage states described above yields a release from the 



reactor tank to the confinement with certain characteristics. 



After the conditions at core melt are characterized by plant damage states, 
the performance of the confinement system is evaluated* With the exception of 
specific information on the effect of the accident on mitigating systems, 
severe accidents progress very similarly after primary system failure. The 
important physical mechanisms after primary system failure are the release of 
radionuclides from material external to the reactor tank and the ability of 
the confinement systems to retain them. 

These physical mechanisms are assessed using a confinement event tree (GET). 
The GET consists of a series of events that represent the important phenomena 
that might occur during the progression of the accident and that can 
significantly alter the radionuclide source term. Each path through the event 
tree represents a set of unique release features for that accident sequence 
progression, and has an associated probability. One GET, such as that shown 
in Figure 4-6, was evaluated for each of the eight plant damage states, 
4-29 defines the top events for the event tree* 



Table 



Each GET sequence is assigned to a release category (RG) outcome* An RC has a 
unique source term, and thus a consequence, associated with it* The frequency 
of the various RCs is calculated as the sum of the frequencies of the 
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Level 1 
Results 
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Sequence Characteristics 




Sequence 
Class 


1 

Core Damage 
Sequences 


Water In 
Vessel 


Water On 
Confinement Floor 


Make-Up Water 
Aval able 


Confinement System 

Intact 


CD 


Yes 


Yes 


Yes 


PDS-1 

1 

PDS-8 
PDS-7 

PDS-3 
PDS-3 
PDS-4 
PDS-4 
PDS-4 
PDS-2 
PDS-6 
PDS-5 


solated 




No 




No 


« 


Yes 


No 


No 






Yes 






Yes 


No 








Yes 






No 


No 


Yes 




Isolated 




• 


No 





Source: WSRC, 1990 
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Figure 4-5. "Bridge" Event Tree for Plant Damage State Binning 



T V.I I ii I ■; Ji J .L 1 . 'II ', J 



i -r.w ■ . If : '. y >r.ih . j.if , -ii ■ avr i •. i ■ s'.wn . b,L hi r: . j /y r iM ": TTi VJi. ' nn n~~frfl" 



Tj — I . i j. j. 'i , — ijj, II ut \. , LJi. iJi. TT^^^n^rr^T 



W^^^l^f^^^^^l*^^ 



H 



Table 4-27. Definition of Plant Damage States 1 XE 



Plant Damage State 






* j_ * 



Condxtion 



7 8 



Water in reactor vessel at Yes No Yes No No No Yes Yes 
onset of fuel damage 



Minimum of 1 meter of water Yes No No No No No Yes Yes 

on Inwer— l*avel floor 



Makeup available to RRSS and NA^ No NA Yes No No NA NA 
CHRS 

AACS operable at onset of Yes Yes Yes Yes No'^ No^ No^ No^ 
fuel damage 



TE 



a. NA = not applicable 

b. Large openings exist in AACS exhaust ducts from above- and belowgrade 



c. AACS filters, fans, and stack isolated from confinement building, te 
resulting in ground-level releases. 



Table 4-28. Total Core Damage Frequency by Plant Damage State 



Plant Damage 



Core Damage Frequency 






1 2.9 X 10"^ 

2 1.3 X 10~5 

3 6.7 X 10~^ 

4 1.9 X 10~5 

5 2.9 X 10"^ 

6 3.2 X 10"^ 

7 2.8 X 10"^ 

8 3.1 X 10 "^ 
Total 2.0 X 10~^ 
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Initiator 



Plant Damage 
State 



PDS-1 



^i^pvpwn 



In-Vessel 



RRSS 
Actuated 



RRSS 



CHRS 
Actuated 



CHRS 



Vessel 
Failure 



No Steam 
Explosion 



STMX 



Ex-Vessel 



Filters 
intact 



FiLT 



Yes 



t 



1 



| H III 






Yes 



Usi 



(5x10*1) 



no. 



Core 
Debris 
Cooled 



CCI 



No Iodine 
Desorbed 



DES 



No Filter 
Burn 



^■^ 



BURN 



Yes 



(5x10-1) 



Yes 



Ha. 



(1x10-2) 



Nod X 10-2) 



Uq. 



(5x10-1) 



No (1x10-2) 



Long 
Term 



Fans 
Operate 



FAN 



Yes 



No (8.65x10-3) 



Yes 



No (8.65x10-3) 



Yes 



No (8.65x10-3) 



Yes 



No (8.65 X 10-3) 



Yes 



No (8.65x10-3) 



Yes 



No (8.65 X 10'3) 







co 



4.91 X 



4.28 X 



4.91 X 



4.28 X 



4.98 X 



4.33 X 



124x 



1.08X 



1.23X 



1.07X 



1.24X 



1.08X 



2.25 X 



2.50 X 



0-1 
0-3 
0-3 

0-5 
0-5 

0-^ 

0-1 
0-3 

0-1 
0-3 
0-3 
0-5 

0-1 

0-^ 



[ 



<o _ 
S en 



RC-1 



RC-la 



RC-1 



RC-la 



RC-3 



RC-3a 



RC-1 



RC-la 



RC-1 



RC-la 



RC-3 



RC-3a 



RC-9a 



RC-9 



Figure 4-6. Confinement Event Tree (for PDS-1). 
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Table 4-29. Confinement Event Tree Top Event Definitions 



TE 



u^^d^n^^^^^ 



Time Period 



In-vessel 



Event 



RRSS Actuated 



Description 



Operators turn 
will absorb 
reactor room, 

on filters. 



on RRSS, Spray water! 
iodine released to 
thus reducing burden 



TE 



Vessel Failure 



Ex-vessel 



Long Term 



GHRS Actuated 



No Steam Explosion 



Filters Intact 



Core Debris Cooled 



No Iodine Desorbed 



No Filter Burn 



Fans Operate 



Operators turn on CHRS . 
dumped from disassembly basin 
20"Cm-deep pool on lower-level 
for cooling core debris. 



Water 
forms 
floor 



Energetic event does not accompany 
primary system failure. This event 
also subsumes recriticallty events 
(i*e. , effects of recriticallty 
assumed to be essentially those of 
steam explosion), 

HEPA and charcoal filters are not 
functionally damaged. Operation of 
exhaust fans is implied. 

Fuel and target debris generated 
during core melt is cooled to 

ort1■I/1^f^r'i^^-^ nn w^ ^Vl4n ny-f mflrv HVflf.pm 

or on confinement floor. 

Charcoal filters retain all iodine 
they absorb; implies that charcoal 
bed temperatures are maintained 
below 500*0 and HEPA filter aerosol 
capture is sufficiently low* 



Charcoal 

Failure 

products 



filters do not ignite, 
assumes that all flsfilon 
captured are released » 



Building exhaust fans continue to 
operate for 30 days following core 
melt . Failure assumes charcoal bed 
ignition occurs. 



TE 



^^i^^ta^* 
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sequences assigned to it* The frequency of a sequence is a product of the 
sequence conditional probahilityj from the GET analysis » and the frequency of 
the associated FDS. 



TE 



The unique features of accident progression are 
by the 26 release categories listed in Table 4- 
a given number designation (e*g», 2, 2a# 2b) 
in one aspect, such as release timing. 



represented in this assessment 
30 . The release categories for 
very similar, differing only 
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TE 



TE 
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For each RC, a source term is estimated to form the basis for the consequence 
calculations. Mechanistic calculations for the primary release categories 
(RC-1, 2, 3, 4, etc.) were performed with the CONTAIN computer code, which 

reactor accidents (Murata et al,, 1989). The version used in this analysis, 
CONTAIN/SR, was modified to incorporate models of the SRS confinement fans and 
filters. The calculations performed for the primary release categories are 
associated with 11 postulated accident sequences. 

Three mechanisms for the release of fission products from the reactor fuel to 
the confinement system were considered: release from fuel in the reactor 
vessel* release from the molten core debris when it interacts with the 
concrete confinement floor, and release from molten fuel that is involved in a 
molten-fuel-coolant interaction (MFCI* or steam explosion). The releases from 
the fuel debris within the reactor vessel will be scrubbed if they pass 
through water before reaching the confinement. The in-vessel fission product 
releases can also deposit on surfaces within the primary system. Releases 
from the molten— core— concrete interaction (MCCI) can be scrubbed by water 
present on the confinement floor. These scrubbing and deposition mechanisms, 
which reduce the confinement source term, are also considered. 

Based on the core inventory listed in Table 4-18, Table 4-^31 summarizes the 
calculated percent of fission products released from the reactor tank to the 
confinement for each of the 11 postulated accident sequences chosen to 
represent the 11 primary release categories. 

CONTAIN/SR is also used to analyze the response of the confinement system and 
establish the source term to the environment, based on the release fractions 
listed in Table 4-31. Table 4-32 lists the resulting release fractions to the 
environment and the release location. 



TE 



ConBeaiienr** AR.c:f>RSTnf»Tit' 



JCCJ 



Consequences of hypothetical severe accidents are presented as health effects 
incurred by the populations on the SRS and in the surrounding area* The 
MELCOR Accident Consequence Code System (MACCS) is a probabilistic consequence 
analysis code developed by Sandia National Laboratories and modified by SRL to 
include the calculation of effects due to inhalation and ingestion of tritium 
(Chanin, Ritchie, and Sprung, 1987; Ritchie, Chanin, and Sprung, 1987). MACCS 
uses the fission product inventory (see Table 4-18) and the release fractions 
for each release category (see Table 4-32), and calculates the following: 



1. 



The radiological releases from the confinement into the atmosphere (in 
curies of each isotope). 



4-86 



Table 4-30. Release Category Characteristics^ 



) TE 



\ 

00 









Water Present 




Water Present 




Release 


Confinement 


for Scrubbi 


ng 


Intermediate 


foi 


- Scrubbing 




Category 


Status 


In-Vesse1 Rel 


eases 


filter Status 


Ex-Vt 


issel Releases 


Filter Heat-Up 


1 


AACS 


on 


Deep Water 




Intact 


Deep 


Water 


None 


la 


AACS 


on 


Deep Water 




Intact 


Deep 


Water 


Delayed Desorption 


2 


AACS 


on 


Dry 




Intact 


Dry 




Desorption 


2a 


AACS 


on 


Dry 




Intact 


Dry 




Delayed Burn 


2b 


AACS 


on 


Dry 




Intact 


Dry 




Burn 


3 


AACS 


on 


Some Water 




Intact 


Dry 




Small Desorption 


3a 


AACS 


on 


Some Water 




Intact 


Dry 




Delayed Desorption 


4 


AACS 


on 


Spray Only 




Intact 


Some 


Water 


Moderate Desorption 


4d 


AACS 


on 


Spray Only 




Intact 


Some 


Water 


Delayed Desorption 


4b 


AACS 


on 


Spray Only 




Intact 


Some 


Water 


Burn 


4c 


AACS 


on 


Spray Only 




Intact 


None 




None 


4d 


AACS 


on 


Spray Only 




Intact 


None 




Delayed Desorption 


5 


Failed 


Dry 




ma'' 


Dry 




NA 


5a 


Failed 


Dry 




NA 


Dry 




NA 


6 


Isolated 


Dry 




NA 


Dry 




NA 


6a 


Isolated 


Dry 




NA 


Dry 




NA 


7 


Failed 


Deep Water 




NA 


Deep 


Water 


NA 


7d 


Failed 


Deep Water 




NA 


Deep 


Water 


NA 


e 


Isolated 


Deep Water 




NA 


Deep 


Water 


NA 


aa 


Isolated 


Deep Water 




NA 


Deep 


Water 


NA 


9 


AACS 


on 


Deep Water 




Failed 


Deep 


Water 


Complete Desorption 


9d 


AACS 


on 


Deep Water 




Failed 


Deep 


Water 


Complete Desorption 


10 


AACS 


on 


Dry 




Failed 


Dry 




Complete Desorption 


10a 


AACS 


on 


Dry 




Failed 


Dry 




Complete Desorption 


n 


AACS 


on 


Spray Only 




Failed 


Some 


Water 


Complete Desorption 


11a 


AACS 


on 


Spray Only 




Failed 


Some 


Water 


Complete Desorption 



a. Source: WSRC, 1990, 

b. NA = Not Applicable. 
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;j;£ I Table 4-31, Fission Products Released to Confinement During Severe Accidents 



Primary Release Category - 
TC [Postulated Accident Sequence 

Release Group 



Release to Confinement (Percent of Core Inventory) 



" ■ 



Noble 
Gas'' 
1 



Iodine 



as lo as C„I 

£. S 



Cs^ Te^ Sr*^ Ru/La/Ce^ Ba^ Eu , Sm^ 
3 4 5 6,7,8 9 9 



1 . LOPA due to secondary LOCA 



100 



1 



75 



14 



21 



2. LOHSA due to basin drain 



100 50 



50 



75 60 75 



19 



30 



3. LOCA with degraded ECS 



4 . LOCA 



100 



100 



25 



50 



13 



50 



25 13 63 



75 60 75 



28 



19 



25 



30 



Seismic LOHSA due to 
external cooling line 
break (confinement fails) 



100 



50 



50 



75 60 75 



19 



30 



Seismic LOHSA due to 
external cooling line 
break (confinement 
filters/fans isolated) 



\m 



50 



50 



75 60 



75 



TQ 



:^n 



7, Seismic LOPA due to internal 

cooling line break 
(confinement fails) 

8. Seismic LOPA due to internal 

cool ing line break 
(confinement filters/fans 
isolated) 

9» LOPA due to secondary LOCA 
{steam explosion) 

10. LOHSA due to basin drain 

(steam explosion) 

11. LOCA (steam explosion) 



100 



100 



100 



100 



100 



1 



1 



1 



50 



50 



51 



51 



76 61 



75 



75 



77 



76 61 77 



77 






a. 
b. 



1 



1 



1 



14 



14 



15 



20 



20 



21 



21 



22 



31 



31 



TE 



TC 



C. 

d. 



Source; WSRC, 1990. 

Tritium is assumed to transport with the characteristics of a noble gas (xenon, krypton); this 

1 s conservative because much of the tri ti urn wi 1 1 be retai ned th roughout the reactor and 

confinemer^t as tritiated water. 

Cs - cesium; Te = tellurium; Sr = strontium; Ba = barium; Eu = europium; Sm = samarium. 

Release of low-volatility groups headed by ruthenium (Ra), lanthanum (La), and cerium (Ce) was 

assumed, based on fission-prodyct chemistry for m&tal f uel j to be zero for scenarios that do 

not contain MFCI* For MFCI scenarios, releases of 1 percent of Ru/La/Ce were assumed. 
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Table 4-32. Fission Products Released to the Environment During Severe Accidents 



IE 





Release 


Release 




Noble Gas^ 






' 




Rel 


ease 


to Environment f Fraction 


of Core Inventory) 








TC 




Iodine 


Cesium 


Tell 


u ri um 


Strontium 


Ru/La/Ce^ 


Ba (Eu 


,Sm)** 


Tri tiuml 




Category 


location 




1 




2 






3 






4 






5 




6,7,8 




9 




10 




1 


Stack 






1-0 


1.3 


1 

X 1 


0-5 


1.3 


X 


10-5 


1.3 


X 1 


0-5 


1.0 


X 


10-4 




7.0 


X 


10^^ 


1.0 




la 


Stack 






1.0 


3.4 


X 1 


0-2 

u ~ 


1.3 


X 


0-5 

u 


1.3 


X 1 


0-5 

. A 


1.0 


X 


TO-4 

A. 


— 


7.0 


X 




].0 




2 


Stack 






1.0 


B.u 


X 


3,7 


X 


2.9 


X 


3,7 


X 


— 


2,4 


X 


1.0 




2a 


Stack 






1.0 


9.9 


X 1 


0-1 


3.7 


X 1 




2.9 


X 


0-4 


1.1 


X 


10"*^ 


— 


2.4 


X 


10-4 


1.0 




2b 


Stack 






1-0 


9.9 


X 


0-1 

-■ 


7.1 


X 1 


10-1 


2-9 


X 


0-1 


3,7 


X 


10-4 




2.4 


X 


10-4 


1.0 




3 


Stack 






1.0 


2.3 


X 


0-4 


9.3 


X 


0-5 


4,8 


1 

X 1 


0-5 


2.0 


X 


10-4 




1,3 


X 


10-4 


1,0 




3a 


Stack, 


roof 




1.0 


2.8 


X 1 


I0-' 


9.3 


X 1 


I0"5 


4.8 


X 


10-5 


2-0 


X 


lO"* 


J 


1.3 


X 


lo-'* 


1.0 




4 


Stack 






1.0 


3.3 


X 


10-2 


2,3 


X 


10-4 


1.8 


1 

X 


10-4 


3.1 


X 


10-4 


1.2 X 10"^ 


7,8 


X 


10"^ 


1,0 




4a 


Stack 






1.0 


6.6 


X 


lo-i 


2.3 


1 

X 


10-4 

4 


7.8 


X 


10-4 


3.1 


X 


10-4 


1.2 X 10"^ 


7.S 


X 


10"^ 


1.0 




4b 


Stack 






KO 


6.6 


X 


lo-i 


4.3 


X 1 


10-1 


1.7 


X 


1 0-1 


3.1 


X 


10-4 


1.2 X lO"'^ 


7.8 


X 


10"^ 


1.0 


^ 


4c 


Stack 






1.0 


3,3 


X 


10-2 


2.3 


1 

X 


10-4 


1.8 


X 


10-4 


7.0 


X 


10^^ 


2.8 X 10"^ 


2.2 


X 


10"^ 


1,0 


1 


4d 


Stack 






1.0 


6.6 


X 


lo-i 


2.3 


X 


10-4 


1.8 


X 


10-4 


7.0 


X 


10^^ 


2.8 X 10^^ 


1.7 


X 


10^^ 

4 


1.0 


\o 


5 


Roof 






1.0 


9.4 


X 


10-1 


6.6 


X 1 


10-1 


5.4 


X 


lo-i 


6.8 


X 


10-1 


f^ 


4.1 


X 


10-1 


1.0 




r ^ 


n-*r 






1 n 


r\ A 


-, 1 


.n-1 


£. C 


w ^ 


in-1 


£ A 




in-1 


£ n 


'%. M 


ln-1 


1 n „ T n"'^ 


A n 


'%. M 


^n-^ 


1 n 




Ud 


r\uu 1 






1 • u 


:i- ^ 


A 


1 u 


u « u 


A 


1 u 


J • 't 


A 


lU 


u* ? 


A 


t \J 


1 . IgP A 1 u 


'-V* c 


A 


1 u 


J • u 




6 


Ground 






1.0 


5.0 


■1 

X 


to-1 


5.5 


1 

X 


10""^ 


8.6 


X 


10"^ 


6.7 


X 


10-2 


— 


7-0 


X 


10-2 


1.0 




6a 


Ground 






T.O 


5.0 


1 

X 


fo-^ 


5.5 


■ 

X 




3,6 


X 


)0"-^ 


6.7 


X 


IQ- 


— 


7-0 


X 


10- 


1.0 




7 


Roof 






1.0 


4.8 


X ' 


_. .1 


5.8 


X ' 


10"^ 


5.6 


-1 

X 


\0"^ 


2.4 


X 


10-1 





1.5 


X 


10-1 


1.0 




7a 


Roof 






1.0 


4.8 


X 


10"^ 


5.8 


X 


10 " 


5,6 


X 


10 ^ 


2.3 


X 


10 " 


— 


2.1 


X 


10 " 


1.0 




8 


Ground 


, roof 




1.0 


7.8 


X 


|Q"3 


7.8 


X 


10"^ 


7.7 


X 


10"^ 


2.4 


X 


10-1 


— 


1.5 
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d. Barium 


(Ba), 


europiuir 


^ (Eu). 


and samarium (Sm) 


species are a 
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rel eased i n p 


roportion to their vapor 


pressure 
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1,463'^C, 


These speci es are tracked i nd i vi dual 1 y in conf i nement 


analyses 
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and "lumped together" for consequence analysis. 
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2. 



The downwind concentrations for 16 sectors around the reactor, using a 
Gaussian plume model, which also approximates all possible dispersion 
and deposition effects. These calculations are based on a 



weather conditions over the cycle of 1 year at SRS. 



3. 



The impact of emergency prot 
for both onsite (colocated 
populations 



tive action strategies (i.e., evacuation) 
workers) and off site (general public) 



A. The health effects in terms of prompt fatalities, latent fatalities, 
and collective population exposure (person-rem) 

MACCS uses models to relate the calculated doses and dose rates to individual 
target organs to the risk of various health effects. These models are based 
on a 1985 update by a scientific panel (NUREG/CR-A21A) of the National Academy 
of Sciences-National Research Council (NAS-NRC) committee study of the 
biological effects of ionizing radiation (BEIR III), The latent cancer risk 
factors for exposure at low doses and low dose rates generated by the 1985 
panel was about 50 percent higher (about 1.9 x 10 per person-rem) than the 
1980 study (about 1,2 x 10"^ per person-rem)* 






The NAS-NRC committee released the fifth in this series ot studies (BElK V) in 
mid-December X989* An evaluation of this report and its implications for DOE 
operations and standards is under way; similar evaluations are being performed 
by national and international radiation protection organizations . Asstiming 
the adoption of these findings, the risks calculated on the basis of the 
recent report would be higher by three to four times than those calculated 
using BEIR III risk factors. 






1 n 

J- V 



EPA 
,1 y.*« 



health risk estimator 



1 a1-A^ K^f MAPPQ ^UQpn 



As discussed in Section A * 1 * 2 . 6 , this EIS uses the 

pCJ. pC^DVIl — ^^111/, ^O^C^lll. Ud-lll^d. X XOAiD \. 

1990) have , therefore , been adjusted by a factor of 2.1 (4/1 . 9 ) 
consistent with the health risks estimated elsewhere in this EIS. 



to be 
If the 

median BEIR V risk factors were to be applied to the acute exposures from 
severe accidents, latent cancer risks from these accidents on and near the SRS 

'■I 

would be about twice those presented in this analysis* This factor of 2 is 
not significant considering the overall uncertainty in this type of assessment. 

The input to MACCS also includes meteorological data gathered for K-Area from 
1982 through 1986, the population characteristics on the SRS and within an 
800-kilometer radius of the SRS (1980 census), off site land usage factors for 
chronic health effects due to food pathway uptake, and parameters for onsite 
and off site protective actions, such as evacuation. 

Of f site consequences are determined for three phases of each assumed reactor 
accident: an emergency phase that begins with the radiological release and 
lasts for 7 consecutive days, an intermediate phase that begins at 7 days and 
lasts for 30 days from the time of the accident initiation, and a long-term 
phase that lasts for 30 years after the end of the intermiediate phase. The 
onsite consequence analysis considers only the emergency phase of the accident. 
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Tables 4-33 and 4-34 sximmarize the evacuation and/or sheltering assiomptions 
and parameters associated with each release category for offsite and onsite 
populations, respectively. Einergency plans have been established for 
postulated design-basis accidents. Evacuation plans have been developed for 
the Emergency Planning Zone, which is approximately the area encompassed by 
16-kilometer circles around each reactor* The 32-kilometer evacuation radius 
was chosen to include the EPZ radius of 16 kilometers, and an additional 16 
kilometers that represents a reasonable distance that would be evacuated under 
state emergency plans. The speeds chosen (2 to 4 kilometers per hour) are 
conservative because they represent reasonable speeds for walking or for 
slow-moving traffic. 



C-04-17 
L-44-21 



Severe Accident Risks 

The MACCS calculated results can be displayed both as Complementary Cumulative 
Distribution Functions (CCDFfi) and as mean risk values: 



Expected frequency of 
release category 



X 



This is summed over all possible 



Mean consequences from 
radiological release 

release categories to obtain total mean 



The GCDFs in Figures 4-7 through 4-9 show the relationships between the 
frequencies and consequences of reactor accidents . These graphs , which show 
the predicted frequency with which the corresponding magnitude of a 
consequence is equaled or exceeded, display the decrease in accident frequency 
that occurs as the magnitude of the consequence increases* 

The different releases and atmospheric dispersion conditions , source-term 
magnitudes, and dose effects result in wide ranges of calculated magnitudes of 
consequences* Similarly, the frequency of eqxialing or exceeding a given 
consequence magnitude varies over a wide range because of varying 
probabilities of accidents and dispersion conditions. Therefore, the CCDFs 
are presented as logarithmic plots, in which numbers varying over a large 
range can be shown on a graph scaled in powers of 10. 

Figure 4-7 shows the CCDF for prompt fatalities, in both on- and offsite 
populations, due to severe accidents* It indicates that the likelihood of 
producing one or more prompt fatalities in the offsite population is less than 

1 nf nrnHnrinir 10 or more oromot 






1 n 









fatalities, about 1 in 100 million per reactor^year. It also indicates that 
the likelihood of one or more prompt fatalities on the SRS is less than 1 in 
100,000 per reactor-year* Figure 4-8 shows the CCDF for latent cancers 
calculated for on- and offsite populations, and Figure 4-9 shows the CCDF for 
the collective population dose from which the latent cancer data are derived. 



Figure 4-10 also shows risk, 
marrow dose level at the SRS 
9 kilometers (to the west) 
northeast) from K-Reactor* 
doses in two curves, one 



in terms of the frequency of exceeding a red bone 
boiindary* The boundary ranges from approximately 
to approximately 23 kilometers (to the north- 
Therefore, the figure presents red bone marrow 
representing 9 to 11 kilometers and the other 
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Table 4-33* Off site Consequence Mitigation Model Paramet 

by Release Category 



TC I 



Release 



Radius of Applicability 

\ iUlJ J. i. Ulll I\— ACCLU LUJ- f 



Start Time 






Radial Evac. 



1 
la 



0-32 
0-32 



2 
2 



4.0 
A.O 



2 

2a 

2b 



0-32 
0-32 
0-32 



2 
2 
2 



4.0 
4.0 
4,0 



3 
3a 



0-32 
0-32 



2 
2 



4.0 
4.0 



4 

4a - 4d 



0-32 
0-32 



2 
2 



4.0 
4.0 



5 
5a 



0-32 
0-32 



4 
4 



2.0 
2.0 



b 
6a 



0-32 
0-32 



2 
2 



4.0 
4.0 



7 
7a 



- 32 , 
0-32 



4 
4 



2.0 
2.0 



8 
8a 



0-32 
0-32 



4.0 
4.0 



9 
9a 



0-32 
0-32 



2 
2 



J. n 

4.0 



10 
10a 



0-32 
0-32 



2 
2 



4.0 
4.0 



11 
11a 



0-32 
0-32 



2 
2 



4.0 
4.0 



TC I Source: WSRC, 1990. 
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Table 4-34. Onsite Consequence Mitigation Model Parameters 

by Release Category 
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Radial Evac* 
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13.6 








8 
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Not sheltered 




2, 2a,b 







8 
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8 
32 




0.5 
Not sheltered 


13.6 
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8 
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Figure 4-7, Frequency of Prompt Fatalities Due to Severe Accidents 
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Figure 4-8. Frequency of Latent (Cancer) Fatalities Due to Severe Accidents 
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Figure 4-9. Frequency of Red Bone IVIarrow Dose Due to Severe Accidents 



4-96 



H 




E 



CD 
O 

Q 
O 



o 



UJILLU 



illiilt I 



Mill I I I 



o 



to 

LLI 



03 

o 






o 



E 
o 

o 
o 

Q 

o 

CO 



o 

c 
o 

oa 

CC 

(/> 

3 
CO 

Q> 



O 

c 
a> 

a 

it 
o 

CO 

a> 
a> 
u 

X 

UJ 



3 
03 



ro 



lO 



CD 



CO 

i 



en 

1 



X 



(jeaA-JOPE^y J^d) Aouanbejj eouBpaeoxg 



4-97 



representing 22 to 24 kilometers from K-Reactor. 
kilometers should be boimded by these two curves* 



The dose curve at 16 



TEl Table A-35 summarizes the mean health effects values for on- and of fsite 
populations. The calculated mean of fsite population dose within 16 kilometers 
of the SRS from severe accidents is 210 person-rem per reactor-year; this can 
be compared to the natural background dose to this same population group of 

TEl about 19,300 person-rem per year. Less than one-millionth of one prompt 



fatality per jtBeic 



tui— y6*ir 



T 1_*. 1 t_ 
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population as a result of severe accidents* 
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Table A-35* Mean Health Effects Risks due to Severe Accidents 



^-^^^^^^^^^^ 



^^^mr^^^FW^^^ 



Health Effect Measure 



Mean population dose 

(peraon-rem/reac tor-year) 



Mean individual dose 
(mrem/reac tor-year) 



Prompt fatalities 

(number /reactor-year) 



Latent (cancer) fataliti 
(number / reac tor-year ) 



Offsite 



Onsite 



f^^^^^^^^^m 



210 (within 16 km 

of SRS) 
900 (within 800 km 

of SRS) 

5.9 (within 16 km 

of SRS) 
0.018 (within 800 

of SRS) 

l.A X 10"^ (within 
1.6 km of SRS) 

5.7 X 10"' (within 
16 km of SRS) 



km 







9 X 10"^ (within 

16 km of SRS) 

19 (within 800 km 









2.5 (entire SRS) 



0.31 (entire SRS) 



8.4 X 10 

1.6 km 
A.O X 10 



(within 
of K-Reactor) 
^ (entire SRS) 



2.3 X 10"^ (within 

16 km of K-Reactor) 
2.3 X 10"^ (entire SRS 
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Table 4-36 compares the individiial risks to persons offsite and onsite to 
Draft DOE Safety Goals (DOE, 1989b). As the table Indicates, in each instance 
compared » the individual risks due to severe accidents meet these goals with a 
substantial margin. 

Offsite individual risks of prompt (early) and latent fatalities are computed 
separately with two different grids. For early fatalities, the populated grid 
extends 1.6 kilometer from the SRS boundary in each of 16 compass directions. 
For the latent (cancer) fatalities* the populated grid extends 16 kilometers 
from the SRS boundary in each of 16 compass directions* Offsite populations 
greater than 1.6 and 16 kilometers in each direction are not included for 
individual early and latent risk calculations, respectively, for comparison 
against the Draft DOE Goals. The last column of Table 4-36 lists the 
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Table 4-36- Comparison of Risks due to Severe Accidents to DOE Safety Goals 



Risk Measure 



Off fiT 1-P 



Individual risk 
fatality within 
of SRS boundary 



of prompt 
1,6 km 



Individual risk of latent 
(cancer) fatality within 
16 km of SRS boundary 

Onsite 

Individual risk of prompt 
fatality within 1.6 km 
of K-Reactor 

Individual risk of latent 
(cancer) fatality within 
16 km of K-Reactor 



Source: DOE, 1989b, 



K-Reactor 

Risk 



5.9 X 10"^^ 



7.2 X 10 



-8 



1,6 X 10 



-7 



2.9 X 10"' 



^ ■ - .1 m 



Draft DOE 
Safety Goal 



Population 
at Risk 



4 X 10 



-7 



2 X 10"^ 



1 X 10"^ 



2 X 10"^ 



2,A50 



35,191 



541 



8,000 



L-78-58 



population totals for these two grids. The individual latent (cancer) 
fatality risk considers direct exposure from the cloudshine, groixndshine, and 
inhalation pathways to the population within 16 kilometers of the SRS boundary* 

The same onsite grid is used for both measures of worker individual risks. 
However, the early individual risk considers only the day-averaged worker 
population within 1.6 kilometer of K-Reactor* "Day-averaged" is defined as 
the peak onsite workforce weighted by 11 hours added to the off -normal 
workforce weighted by 13 hours* The latent (cancer) risk considers the 
day-averaged worker population within 16 kilometers of K-Reactor. Both onsite 
risk calculations for comparison to the Draft DOE Safety Goals include K-Area 
workers; these workers are included in the evacuation model discussed in this 
section. The last column of Table ^-36 lists the worker population used for 
the two measures of individixal risk. 
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goals applied to commercial nuclear powerplants- Their objective is to ensure 
that no significant increase in risk occurs to the public or onsite workers 
from the operation of DOE facilities* The values listed in Table 4-36 are 
based on a specified percentage of several fatality statistics* which are 
listed in Table 4-37. 
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Table 4-37, Fatality Statistics 



Risk Due to 
Facility Operation 



Fatality Statistic 
(per year) 



Percentage 



Risk of prompt fatality 
to individual in 

vicinity of SRS 



Average fatal accident rate 
for U.S. citizen is 4 x 10 



0.1 



Risk of latent fatality Average cancer fatality 



oa 



to individual in area 



t . -I 



race lor v. a. cicizen xs 



near SRS 



2 X 10 



°4 



Risk of prompt fatality Occupational death rate 
to oneite worker U.S. VForker is 1 x 10^^ 



for 



1.0 



Risk of latent fatality 
to onsite worker 



Average cancer fatality 
rate for U.S. citizen is 
2 X 10"^ 



0.1 



Draft Goal 
(per year) 



IE Source; DOE, 1989b. 



4 X 10"^ 



2 X 10"^ 



1 X 10"^ 



2 X 10"^ 
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DOE management has not formally approved the goals listed in Table 4-37. 
These goals are seen as a means to foster a more consistent and predictable 
assurance of safety for the diverse DOE nuclear facilities. It is expected 
that these goals will be applied to check the adequacy of DOE safety-related 
Orders and to help allocate resources. The goals will not be used as strict 
requirements for individual facilities, but will enable DOE to evaluate its 
safety program as a whole* Nevertheless, these goals have been compared to 
the SRS reactors ; the reactors meet the goals , primarily for the following 
reasons: 









• The effectiveness of the safety systems limit the frequency of a 
core-damage accident to about 2 x 10"^ per reactor-year. This is a low 
frequency that is comparable to those in commercial nuclear powerplants. 

• In the event of an accident in which fuel melts, the mltigative 

the confinein^nt system generally would be effective t In 

addition, many of these hypothetical accidents involve the presence of 
significant quantities of water either in the reactor tank or on the 
floor below the tank. This water would capture radionuclides before 
they could escape to the environment. 

In the very rare accident in which a severe release of radioactivity 
occurs I the large SRS boundary dls tance woul d help ensure depos 1 tlon 
and good dispersion of the material before it reaches offsite 
individuals. 



The large SRS area also helps 
onsite workers and the public. 



to ensure effective evacuation of both 



4-100 



Reduced Power Operation 

The radiological inventory present in the reactor core is directly 
proportional to the reactor power level and the length of the reactor 
operating cycle. Furthermore, substantial changes in the core damage 
frequency as a function of reactor power level should not occur. Thereforet 
the risk of operating at reduced reactor power would be bounded by the risk 
associated with operation at the 100-percent power level. 

Multiple-Reactor Operation 

The severe accident risk associated with the simultaneous operation of two or 
three reactors at SRS Is affected by the following factors: 

• The possibility of common cause failures among reactors in response to 
an initiating event that affects two or more reactors 

• The nonlinear! ties in health effects exposure thresholds that affect 
prompt fatalities 

Health effects also show some sensitivity to differences in SRS reactor 
siting. The location of P-Reactor has been ovalxiated for Its Influence on 
off site risk to the individual due to postulated severe accident releases. 
For the same radiological releases, accidents at P- and K-Reactors would 
result in indistinguishable health effects at distances greater than 160 
kilometers. Within 16 kilometers » the differences in latent fatalities are 
negllgiblet Within 1,6 kilometers of the SRS boundary, the mean prompt 
fatality risk Is l.k times greater, although still 5,000 times lower than the 
draft DOE safety goals* Due to the location of L-Reactor, assessments for 
severe accident releases at K- and P-Reactors will bound the severe accident 
risks for L-Reactor. 

Notwithstanding these factors, reactor operating practices are expected to 
limit the total risk due to operation of K-, L-, and P-Reactors to no more 
than 2*4 times the risk from the operation of a single reactor operating at 
3,000 megawatts. Table 4-38 lists the risks due to multiple-reactor operation.! ^^ 




The severe accident analysis is based on a tritium-producing reactor charge. 
Requirements include the production of plutonium-238, and future requirements 
might include plutonium-'239 and small quantities of a variety of special 
radioisotopes i 

The production of plutonlum-238 (or plutonlum-239) requires the use of fuel 
and target assemblies that are different from those used for tritixjm 
production* Thus, additional accident-initiating events must be considered; 
these include misleading accidents, such as target assemblies loaded In fuel 
positions and dropped irradiated targets* However, these accidents would 
result in no more than localized fuel melting, so a significant quantity of 
radionuclides would not be released. There are also only small differences in 
the end-of-cycie core inventories for plutonium-238 (or plutoniiim-239) and 
tritixom production charges. A plutonium charge has a very small tritium 
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Table 4-38. Annual Risks Due to Multiple Reactor Operation 
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Risk Measure 



K-Reactor 



L-Reactor 



P-Reactor 



SRS 
Total^ 



Mean population dose (person-rem) 

Offsite (to 800 km) 900 
Onsite 2,5 



900 
2.5 



900 

2.5 



2,700 
8 



Individual prompt fatality 



UJLI.BJLUC V^V.' 1..U JMII / 

Onsite 



~t * 7 A. 



1.6 X 10"'' 



1.6 X 10 



-11 
-7 



on,, irt — 11 

1.6 X 10-7 



1 ,* 1 n-^lO 

^ JL JL\J 

5 X 10-7 



Individual latent fatality 

Offsite (to 16 km) 7.2 x 10"^ 



Onsite 



2.9 X 10 



-7 



a. Three reactors. 



7.2 X 10 



-8 



2.9 X 10-7 



7.2 X 10-^ 
2.9 X 10-7 



2 X 10 



-7 



9 X 10-7 



inventory, and a tritium charge contains essentially no plutonium. Neither 
Plutonium nor neptunium is a volatile element under severe accident conditions 
in an SRS reactor, and neither would contribute greatly to the health effects 
resulting from the severe accident. Thus, the probability of a severe 
accident occurring during plutonium production and the resulting consequences 
are not appreciably different from those for tritium production (WSRC, 1990). 

4.1.3.2 Natural Phenomena Affecting Risk 
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consequence analysis presented in Section 4.1.3.1.5 (WSRC, 1990). Sections 
4.1.3.2.1 and 4,1.3.2.2 describe the natural phenomena analyses for seismic 
events and fires; Section 4.1.3.2,3 describes other natural phenomena in less 
detail. 



4.1.3.2.1 Seismic Events 



Based on seismic activity information in the past 300 years, earthquakes 
greater than a Modified Mercalli Intensity (MMI) of VII are not projected to 
occur on the SRS. Section 3.3.2 describes the seismology of the area in the 
vicinity of the SRS. The design^basis earthquake for the SRS is a MMI VII 
event, which corresponds to a horizontal peak ground acceleration of 0.2g. 
Based on current technology, as applied in various probabilistic evaluations 
of the seismic hazard in the SRS region, the 0,2g peak groxmd acceleration can 
be associated with a 2 x 10""^ annual probability of exceedance (5,000-year 
return period). This approach is consistent with the methodology accepted at 
commercial nuclear reactors. The 0.2g peak ground acceleration is consistent 
with the design-basis earthquake for the nearby Vogtle Electric Generating 
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Seismic events could lead to severe accidentfi by causing one or more of the 
initiating events discussed in Section 'i. 1*3, 1.5. In addition, seismic events 
could cause failure of the confinement systems. A detailed analysis of the 
SRS seismic risk has been performed based on the seismic model developed by 
the Electric Power Research Institute for the eastern United States (WSRC, 
1990). This seismic model (called a seismic hazard curve) represents the 
varying degrees of seismic excitation and the associated frequencies of 
occurrence. The seismic analysis also used component fragility curves that 
represent the failure probabilities of safety system components as a function 
of seismic acceleration. 

As discussed in Section 2*1*3*2*1 ^ an alternative methodology developed by 
Lawrence Livermore National Laboratory for the development of hazard curves is 
being evaluated, and seismic risk results generated from both sets of curves 
will be included in the completed PRA. 

—5 
The frequency of core damage resulting from a seismic event is 6.8 x 10 per 

reactor-year. Breaks of cooling water pipes and loss of river water are 

dominant contributors to seismic risk (WSRC, 1990). The core damage sequences 

due to seismic events were also sorted into Plant Damage States, as described 

in Section 4*1*3*1.5. Seismic sequences were grouped into Plant Damage States 

5 through 8, according to the failure mode of the AACS that is assumied. The 

remainder of the severe accident analysis, as described in Section 4.1 ,3. 1.5, 

considered internal events and seismic events together, according to their 

Plant Damage State groupings. 

4.1.3.2.2 Fires 

The presence of flammable materials in the reactor buildings is minimized to 
reduce the probability of a large internal fire due to transient 
combustibles* The designs of the shutdown and emergency cooling systems 
include safety redundancies and "fail-safe'* devices for use in the event of a 
fire. In addition, operators can shut down and maintain the reactors in a 
safe condition from the Remote Control Station. 

Large areas have been cleared around the reactor buildings to prevent the 
spread of fires arising outside the facilities. Smoke from a forest fire 
could require the temporary evacuation of a reactor, but the SRS has normal 
and emergency facilities to shut down the reactor from the Remote Control 
Station (WSRC, I989d), 

After a reactor accident, the carbon filters of the confinement system could 
ignite and bum, resulting in a release of absorbed fission products. To 
reduce this possibility, the reactor room spray system operates to remove a 
portion of the released halogens and to cool the air in the reactor. The 
confinement heat removal system is designed to keep belowgrade areas cool, 
prevent fires, and prevent the desorption of halogens. The burning of the 
carbon filters is considered in the confinement event tree analysis described 
in Section 4.1.3*1*5* 

The fire analysis (WSRC, 1990) includes identification of reactor building 
zones that have a significant probability of occurrence of a fire and that 
contain equipment or electrical cables important to safe shutdown; 
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determination of fire temperature response, component fire fragilities, and 
fire barrier failure probabilities; and fire recovery analysis. 

Analysis of the SRS fire history and the fire eKperience of commercial nuclear 
powerplants results in an estimated fire frequency of 1*2 x IC per reactor- 
year. A reactor building fire is unlikely to occur simultaneously with 
another internal initiating event other than a transient; thus, the only 
response required for a fire is reactor shutdown and maintenance of adequate 
core cooling. The frequency of core damage resulting from a fire is 1 .4 x 
10~ per reactor-year. This low frequency results from the widely separate, 
redundant supplies of primary and secondary cooling water, and the minimal 
oostfihutdown coolint reauirements of the reactor* 

4,1*3.2*3 Other Natural Phenomena 

Several other natural phenomena have been evaluated; further detailed analysis 

Liao iiu u u^^ii pci. J. ^/xiiicu- jJC?<^ciuB? uiic X xpAQi d^c j.iija xgii. J. J. JL^ia.11 1- » xlic xuxxunxixg 

paragraphs describe these phenomena. 
Extreme Winds ^ Hurricanes* an^ Tornadoes 



xne oniy creaiDie taxiure due to nigti winds is loss ot tne normal electric 
power supply to the reactor building, which is explicitly considered as an 
initiating event and found to be an insignificant contributor to core-damage 
frequency (WSRC, 1990), Most reactor facilities are designed to withstand the 
maximum winds expected at the SRS* 

The strongest sustained winds at the SRS would occur in tornadoes, with wind 
speeds estimated as high as 116 meters per second. The estimated average 
freguency of a tornado striking any given location in South Carolina is 7.11 x 
10"^ per year (Ramsdell and Andrews, 1986). Design criteria specify that the 
buildings for the reactor facilities must be able to withstand a maximum 
pressure drop of 10,500 Pascals, which corresponds to a 125-meter-per-second 
windspeed with a probability of a building strike of 10"' per year. The areas 
that could not withstand this pressure drop include the exhaust stacks, the 

exhaust fan casings. A failure of these components alone would not result in 
a reactor accident (WSRC, 1989d). 

Floods 

The only credible failure due to external flooding is loss of the river water 
supply following flooding of the pumphouses, which are the only important 
structures less than 30 meters above river level. This event is explicitly 
considered as an internal initiator (WSRC, 1990). Flood sources external to 
the reactor facilities that might propagate to the reactors include Par Pond, 
L-Lake, and the Savannah River. Failure of the Far Pond or L-Lake dam would 
not jeopardize reactor safety^ and water from the reactor secondary cooling 
water basins would be sufficient to supply the necessary cooling. The maximum 
TC I historic flood stage for the Savannah River is 36 meters at SRS* and the 
calculated flood stage for the "domino" failure of dams upriver from the SRS 
is 43.6 meters » The reactors, which are on high ground (see Section 2,1.2.1), 
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are not subject to local flooding; Savannah River floods of the magnitudes 
described would result in the loss of the river water pumps as described above. 

K-» L-, and P-^Reactors are A6, AO, and 60 meters, respectively, above the 
maximum flood [36 meters above mean sea level (MSL)]. SRS support facilities 
are from 10 to 71 meters above the maximiam flood. The D-Area pumphouse 
intakes are about 30 meters above MSL, and would be flooded during a maximum 
flood. 
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The climate in the area is not conducive to ice storms that would produce any 

electric *^Qwer (WSRC, 

1990)* The SRS generally experiences one or two ice storms per year* With 
the exception of the power distribution system, the reactors are iiiunune to 
damage from ice cover. The power distribution system is designed to withstand 
a 0.6-centimeter-thlck ice cover concurrent with 35,8-ineter-per-second winds 

(WSRC, 1989d). 



4,1.3.3 Non-Nuclear Hazards 

The severe accident analysis (WSRC, 1990) considers s 
hazards for the risk they might present to reactor operation 



everal non-nuclear 



4.1.3.3.1 Aircraft Impact 

There is essentially no probability of a commercial or military aircraft crash 
in an SRS reactor area, because there are no airports within 16 kilometers of 
the three reactor sites, and because there are no low-altitude military 
training routes, pilot training areas, or approach/departure paths to airports 
or military facilities over the SRS (WSRC, I989d)* Since the air space 

_.__*._.j ^*. J ^-* ^,*»« *.u^ oDc un0 ^A4=¥£iA ^« 1 07#v . i-Viia f fianiiftn p V rtf p^GTieral aviation 

(noncommercial, nonrailitary) flights over the SRS has increased to 
approximately 4,000 per year. The crash frequency for general aviation is 3 x 
10"^^ per flight per square meter (WSRC, I989d). Based on 4,000 flights over 
the SRS per year, a Site area of 8 x 10^ square meters, and reactor areas 
totaling 1 X 10^ square meters, the frequency of an aircraft crash in a 
reactor area is 1.5 x 10"^ per year. This would not add measurably to the 
reactor severe accident risk. 

4* 1*3*3. 2 Chemical or Toxic Gas Release from Onsite Facilities 

The major hazards from chemical or toxic gas releases are explosions of 
flammables and dispersion, particularly to the Control Rooms- Risks due to 
chemical or toxic gas releasee were not considered further because no toxic 
gases are used or transported in or near the reactor areas (WSRC, 1990). DOE 
has replaced chemical and toxic gases with other materials or has discontinued 
the processes in which they were used. 



The 
and 



SRS topography has no location at which plumes would tend to accumulate 

fl rlflnor*»rniift limit (WSRC. 1989d). 
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A,l,3.3»3 Nearby Industrial or Military Facility Accidents 

Within a ifO-kilometer radiu£ of the SRS are approximately 120 industrial 
facilities with 25 or more employees. Four of these facilities are within a 
16-kilometer radius of the SRS: the Allied General Nuclear Services (AGNS) 
Fuel Plant; Carolina Metals, Inc. ; Chem-Nuclear Systems, Inc. (CNSI) ; and 
VEGP* Ihe AGNS Nuclear Fuel Plant at the Barnwell Industrial Park is shut 



the SRS» the only major storage facilities within a 40-lcilometer radius are 
the facilities at CNSI, VEGP, and a cluster of natural gas storage tanks near 
Beech Island* However, the facilities within a 16-kilometer radius of the SRS 
boundary (the closest of which is less than 1 kilometer from the boundary) are 
still at least 10 kilometers from the nearest reactor, and thus present a 
negligible risk to reactor operation. 

4.1 #3. 3. 4 Waterway Accidents 

No Savannah River traffic would have an effect on the safety of SRS reactors. 

4-1.4 TRANSPORTATION 



4.1-4.1 Onsite find pffgitg 3hipment8 



Hazardous material flows to and from each onsite facility can be grouped into 
three categories £ essential materials, products , and wastes . Essential 
materials are raw materials, process chemicals, and other supplies that are 



facility can be feed stocks for one or more other facilities. Each facility 
also generates wastes as inevitable byproducts of its function. Some wastes 
are chemical only, some are mixed radioactive-chemical wastes, and others are 
radioactive only. The following paragraphs describe the effects of these 
hazardous material shipments* 

Uranium fuel and target assemblies are produced in the 3/700-Area from raw 
materials received from off site sources. The assemblies are transported to 
the 100-Area reactors, where they are charged into the reactor core. The 
irradiated fuels and targets that are discharged from the reactors are 
transported to the 200-Area for chemical processing. 

Nitric acid, sodium hydroxide, liquid chlorine, petroleum distillates, and 
more than 100 other nonradioactive hazardous materials are transported to the 
facilities to be utilized in processing and reactor support activities. 
[Where possible, liquid chlorine, which is used in water purification, is 
being replaced by a much less volatile sodium hypochlorite solution. This 
change has been addressed only to a limited extent by the analyses of 

4-«<A«Mn.^.*^^4-J ^_ __J _l /f.irtrkri irtOnjNl jt 1J * _*_t TJ ^l_ j_ j l 
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distillates are the most frequently transported nonradioactive hazardous 
materials shipped by truck. Coal and cask-car movements comprise most of the 
rail traffic. 

Low-level radioactive wastes or mixed wastes are transported to the Burial 
Ground in the 200-Area. Low-level liquid radioactive wastes are shipped from 
the reactor areas to the 200-Area for evaporation before being transferred 
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into waste tanks. Nonradioactive hazardous waste is transported on trucks to 
onsite storage* 

A. 1.4* 1*1 Onsite Shipments 

Rail shipments to and from the SRS reactor areas include 64-metric^ton fuel 
element casks, 50-metric-ton failed fuel element casks, and occasional 
containers of nonradioactive materials. Truck shipments include unirradiated 
fuel and other reactor lattice components in steel shipping boxes, moderator 
in stainless-steel 208-liter drums, liquid and gas samples, and dry and liquid 
light-water wastes (WSRC, 1989d)* Table 4-39 summarizes shipments of) te 
radioactive materials to and from the reactor areas. 

4*1.4.1.2 Offsite Shipments 

Shipments of materials from off the SRS to support reactor operation include 
petroleum distillate products from major distribution terminals in Augusta, 



Georgia, and Aiken CuUiity, South Caruxln^i^ i;uciulCaxS ironi COuuucj-t- 

distribution points; and nuclear materials from other DOE sites (WSRC, 1989c). 



4.1.4.2 &ajdia]j^gicaL^Iig^ 




4.1.4.2.1 Routine Radiation Exposures 

QnaJtgJIr^ngpartatiQB 

Radioactive materials moved on the SRS around the K-, L-, and F-Reactors are 
packaged to contain the material during transport and shielded to minimize 
radiation exposures to crew, riggers, and others near the materials during 
transportation activities- The DOE contract permits the Operating Contractor 
to use procedural controls , escorts , and traffic controls to transport 
materials to and from K-, L-, and P--Reactors. 

The 64-me trie-ton railroad casks used to ship Irradiated reactor fuel are 
separated from the locomotive by one or two spacer cars. The estimated 
incremental exposure to the rail crew is less than 10 millirem per year, based 

j„ J 1* J_ /T.7f«nr* 1 fton _ ^ 
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The casks used to ship irradiated materials from the reactor areas by truck 
are moionted on assigned trailers and do not require rigging. The drivers, who 
exclusively transport scrap and metal and de ionizer casks, are expected to 
receive annual radiation exposures of no more than 300 millirem* This 
assumption is based on radiation exposures from C-, K-, and P-Reactors, 
averaged over a 6-year period. Radiation exposure records show that 
cumulative exposures to Traffic and Transportation employees average about 2 
to 3 person-rem per year per reactor area for all rigging and transportation 
activities (WSRC, 1989c). 

Offsite Transportation 

The radiation levels from offsite shipments on exclusive-use vehicles to or 
from the SRS are well below U.S. Department of Transportation (DOT) radiation 
limits for transportation of nuclear materials. Typical measured radiation 
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Table 4^39- SRS Onsite Reactor Area Shipaent and Receipt of Radioactive Materials 



I TE 



Material 



To 



FriMD 



Contai ners 



Transport Mode 



Annual 
%ipMent£ 



I 



00 



Irradiated fuel 



zoo-Area 100-Area 



Irradiated targets 


200-^Area 


100-^rea 


(uranlun slugs, 
Hp-Al tubes, 
Li-Al Urgets) 






Inoperative or 

obsolete 
e<Tuipiient and 

juapers 


Burial 
Ground 


100-Area 


Reactor scrap 
netal 


fiurial 
Ground 


lOO^rArea 


Regenerable 
deionizer resin 
in steel vessels 


Z45-H, 
BuHal 
Ground 


100-Area 


toiiH-1 evel 1 i qui d 
radioactive waste 
and sludge 


211-f 


100-C 


Low<^level liquid 

radioactive %«a&te 
and sludge 


100-C 


100-P-K 


Tritiu« and 
reactor effluent 
gas sadiples and 
DoO liquid 
samples 


Labora^ 
tori es 


lOO^rea 



6 ' l ■ c tric-ton casks; fuel 
tubes, in bundles; harp In 
50-«etHc-*ton failed el 
cask for failed fuel 

6 4 w c tric-^ton casks; slugs 
in buckets; ^^rp In 
50-BetHc-ton failed elenMt 
cask for failed targets; 
41-netric^tf»i target cask 



Miscellaneous containers 
including concrete and 
fiberglass boxes, steel 
boxes, and canvas covers 



14-«etnc-*ton scrap 
64"aetric-^on cask, and 
other special casks 

Casks {4 shielded designs, 9 
casks), heaviest is 
68-wtHc-ton with 15-cb 
lead shielding ^ 

l&,900-liter unshielded 
tanks on sen trailer * one 
is bottott loading, one is 
top loading through a dip 
tube 

DruBS 



Saiq^ling devices, usually of 
SST in 20a-liter dniss 
containing up to 1000 Ci of 
tritiuH. 02^ sables (SOO 
mil) in drm fastened to 
truck bed. 



Rail 



64-nand SO^Ktrtc-^ton 
casks by rail; 41- 
■etric-ton cask by 
truck 



Rail flatcar and flatbed 
truck 



Tractor-trailer; low-hoy 
trailer for 64-iietHc-ton 



natbed trailer 



Sevi trailer 



Truck 



H-^Area sanple truck, 
pickup, trucks, and other 
vehicles as needed 



350 



(sensitive 
infonmtion) 



7-10 



200-300 



120-240 



10-15 



10-15 



Saiples are 
shipped each 
shift 



Table 4-39. SRS Qnsite Reactor Area Sh^pnent and Receipt of Radioactive Haterials (continued) 



I TE 



I 



vo 



Material 


To 


Froa 


Contai ners 


Transport Node 


Annual 
Shipments 


D2O contaminated 
with tritium and 
fission products 


421^20 
100-Area 


100-^Area 
421-2D 


Aluirinuin or SSI 208-liter 
dnmis 


Highi«ay by regulated van 
or stake body truck* 


1000 drums 


Reactor fuel 
assembly tubes, 
Pu-AI and Np-Al 

and target 

assembly tubes 


100-Area 


321-M 


Fabricated tubular 
assefri>lies in steel boxes in 
cri ti cal i ty-saf e 
configurations - 4 
as^evblies per box 


flatbed trailer with 
eight boxes 


(sensitive 
information) 


Reactor primary 
coolant deionizers, 
filters, 
evaporators 


Burial 
Ground 


P 


36-«ietri c-ton equipment cask 


Flatbed trailer 


20 


Depleted 
uranium 
or slightly 
enriched slu^s 


100-^Area 


313-M 


Cans In cardboard or metal 
boxes 


Side-loading trailer 


(sensitive 
infonnation) 



Adapted from WSRC. 1989d. 
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levels from these shipments are (1) depleted uranium shapes - less than 1 
percent of DOT radiation limits, (2) uranyl nitrate solutions in iyiC312 cargo 
tanker - less than 2 percent of DOT radiation limits, and (3) safe secure 
transporter (SST) - about 10 percent of DOT radiation limits. 

The collective radiological exposure from the transportation of these nuclear 
materials from and to the SRS is about 0.01 person-rem per year to the 
population along the shipping route (NRC, 1977), which is a negligible impact. 

h.l.U.l*! Accident Release Risks 

The likelihood and consequences of onsite transportation accidents resulting 
in releases of radioactive materials have been analyzed (WSRC, 1989d). The 
estimated total risks of radionuclide release (i.e. , annual frequency times 
release magnitude) during onsite transportation to and from the reactor areas 
are 5,1 x 10"^ curies of alpha per year, 5.2 x 10"^ curies of beta-gamma per 
year, and 6,8 x 10"^ curies of tritium per year, as listed in Table 4-40 

Table 4-41 lists the overall risks presented by transportation accidents in 
terms of the probability of receiving a specified dose in a year* The values 
listed in Table 4-41 for atmospheric releases are associated with inhalation 
of radioactive material and direct radiation from exposure to the plume. If a 
transportation accident occurred near an onsite stream or wetland, the 
potential offsite transport of radioactivity via the Savannah River would be 
of concern. Because onsite streams are not used as drinking water sources for 
SRS personnel or accessible to the public, onsite population risks are not 
applicable. In addition, spills from transportation accidents would be small 
and should not impact groundwater. 

The radiological impacts to the onsite and offsite populations from these 
transportation accidents, expressed in units of annual radiation doses, are 
insignificant. For example, these doses would be calculated to result in 
5 X 10^ additional cancers or less per year in the on- or offsite populations. 

4. 1*4, 3 Nonradio logical Impacts 

Transportation activities can influence air quality because of emissions of 
pollutants from vehicles, can result in fatalities and injuries due to 
coll is ions , and can expose populat ions to nonradioac tive hazardous materials 
leaked during transport or released after a transportation accident* The 
following sections describe these nonradiological impacts of transportation 
activities. 

4.1.4.3*1 Vehicular Emissions 

Pollutants are released to the atmosphere from routine transportation 
TE I Operations supporting all SRS activities. Table 4".42 lists nonradiological 
emissions of pollutants from SRS vehicle fleets, including those of the 
Operating Contractor, the Security Contractor, DOE, and vendors. Vehicle 
emissions directly related to operation of the K-, L-, and P-Reactors are 
TE I approximately one-tenth of the totals listed in Table 4^42. 
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Table 4-AO 



Shipment 



Risk of Radionuclide Release from Shipments 
to and from Reactor Areas (curies per year)^ 



Alpha 



Beta-gamma 



Tritiuun 



I XE 



Tr?i^lr 



^^^^^ 



Irradiated target 
casks 



2 X 10"^ 



100-Area scrap 
metal casks 

Analytical sampl 
(every shift) 

Unshielded tank 
trailers 

Deioni^er casks 



D2O drums 
Unirradiated fuel/ 

f.flrcr^it- AfiRf>tnhl if>ft 



ES 



5,1 X 10 



^5 



ES 



ES 



5.0 X 10 



-3 



2 X 10"^ 



ES 



ES 



6.8 X 10^2 



6 X 10"^ 



aaii 



Irradiated fuel element 5 x 10^^ 
casks 



Total 



5.1 X 10"^ 



a. Source: WSRC, 1989d. 

b. ES = Extremely small. 



2 X 10 



-6 



5.2 X 10"^ 



8 X 10~^ 



6.8 X 10"-^ 



I TC 



4.1.4*3.2 Accident Fatalities and Injuries 

The South Carolina Department of Highways and Public Transportation collects 
data on fatal traffic accidents. Based on these data, the average fatal 
accident rate in South Carolina for the years 1984 through 1988 was 2.2 
accidents per 100 million vehicle-kilometers traveled (3.54 per 100 million 
vehicle-miles) (DOE, 1989b). I ^^ 

The potential for onsite transportation accidents with resultant fatality or 
injury is much lees than that for public highways. Onsite shipments are not 
made during shift change and occur when traffic densities on the SRS roads are 
low. Therefore, the risk of injury or fatality from onsite injury is 
estimated to be much less than 1 per year (DOE, 1984a). 
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Table 4-41. Estimated Annual Transportation Accident Doses 



1 



Dose 



Event 



Event 
frequency 
(per year) 



Maximum 
individual 
60 meters 
(mr em/ year) 



Maximum 
individual 
site 

perimeter 
(mrem/year) 



Onsite 
population 

(person 



Offsite 
population 
rem/year ) 



*> 
* 



ro 



Atmospheric releases 
TRU drum failure 
and fire 

HLW trailer 

accident 

Rupture of D2O 
drum 



1,5 X 10^^ 



1.5 X 10"^ 



3.1 X 10"^ 



6*4 X 10"^ 



8,5 X 10"^ 



1,8 X 10"^ 



2.3 X 10"^ 



3*8 X 10"^ 



2.5 X 10"^ 



1.2 X 10 



-3 



1,7 X 10 



-1 



5.6 X 10"^ 



1.3 X 10 



-3 



1.5 X 10 



-7 



5.9 X 10 



-5 



L-78-61 



Li quid releases 
HLW trailer 
accident 



1.5 X 10~^^ 



N/A 



3.8 X 10"^° 



N/A 



a. Source: WSRC, 1989d. 

b. The dose is the product of the dose per event and the frequency of the event 



8.2 X 10 



-8 



Table k-kl 



Estimated Annual Emissions of Air Pollutants from 
Routine Transportation Activities at SRS^ 



IE 



Source 



Fuel 

Liters constjuited 

Kilometers traveled 

Emissions (metric tons) 
Carbon monoxide 
Nitrogen oxides 
Hydrocarbons 
Particulates^ 



Cars and 
Light Trucks 



Gasoline 



3,280,000 
20,117,000 



296 
38 
33 

300 



Heavy-Duty 
Trucks^ 



Diesel 



2,082,000 

4,828,000 



18 

32 

7 

72 



a* 

C* 



Source: WSRC, 1989c • 

includes emissions from offsice vehicles* 
Particulate matter resulting froni vehicle 
roadway dust* 



exhaust, tire abrasion, and 



4.1,4,3*3 Accident Release Risks 

Transportation activities involving nonradioactive hazardous materials might 
expose populations to hazardous materials leaked in transit or during loading/ 
unloading operations, or dispersed after a vehicular accident. 

Of nonradioactive hazardous materials transported onsite by truck or rail, 
bulk acids (nitric, sulfuric, and phosphoric) and liquid chlorine present the 
greatest nonradiological risks to onsite and of f site populations , Table 4-43 1 
summarizes the total population risks, in terms of persons exposed above the 
toxic health effects thresholds per year (WSRC, 1989c), 

4,1,5 UNAVOIDABLE/ IRREVERSIBLE IMPACTS 



TE 



t. * - 



1 _ .• 



inxs t5*2cuiuii aeHcnues liiipacts of the proposed action alternative that cannot 
be avoided. It also describes Irreversible and irretrievable commitments of 
resources and the short-term uses and long-term productivity impacts of these 
uses* 



4,1*5*1 Unavoidable Impacts 

The SRS would experience some unavoidable impacts from the continued operation 
of K-, L-, and P-Reactors* 

Under present conditions, K-Reactor, in the once-through cooling mode, and 
L*Reactor each withdraw about 11,3 cubic meters per second of cooling water 
from the Savannah River. P-Reactor requires about 1.4 cubic meters per second 
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Table 4-43. Population Risks from Releases of Nonradioactive 

Hazardous Materials During Transport^ 



^rw^s^^^^wn 



Released Material 



Liquid chlorine 

Bulk acids (nitric, sulfuric, 
and phosphoric) 

Sodium hypochlorite 

TOTAL 



Risk^ 



Onsite Population 

(persons exposed 

per year) 



1.3 X 10 



4.0 X 10 



-i 



-1 



6.9 X 10-2 
5.9 X 10-1 



A Jl^^ A.^ 



T.TOTii^ "f no A 



Offsite Population 
(persons exposed 
per year) 



4.3 X 10 







-J 



4.5 X 10"^ 
8.8 X 10"^ 



b. Risk is expressed in units of number of persons exposed above the toxic 
health effects thresholds per year. 



from the river and 10 cubic meters per second from Par Pond. The total 
withdrawal from the river, 24 cubic meters per second, causes entrainment and 
impingement of aquatic biota (Section 4.1.1.2). 

TC I After the K-Reactor cooling tower becomes operational, river withdrawals to 
supply cooling water for this reactor will be reduced from 11.3 to 1.8 cubic 
meters per second; entrainment and impingement losses will be reduced 
proportionately. Discharges of heated water from K-Reactor in the 
once-through cooling mode would increase the flow to Pen Branch (via Indian 
Grave Branch) an annual average of 8 cubic meters per second. This flow rate 
would be maintained for K-Reactor after the resumption of production but 
before the operation of the K-Reactor cooling tower. After the completion of 
the K-Reactor cooling-tower system, flow to Pen Branch from K-Reactor would be 

TC reduced to 1.3 cubic meters per second (DOE, 1987b)* 



TC 
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Heated water discharges from L-Reactor (a maximum of 11 cubic meters per 
second) raise the temperature in the lower half of L-Lake slightly (2*-3*C) 
above that in other southeastern reservoirs* Temperatures in the upper half 

much higher. Heated discharge vater from P-Reactor (a 
meters per second) results in surface temperatures 4* to 
Hot Dam of Par Pond than in much of the rest of the pond 



of the lake can be 
maximum of 11 cubic 
6*C higher near the 
(Du Pont, 1985a). 



Direct discharges of thermal effluent to Pen Branch when K-Reactor is in the 
once-through cooling mode impact a total wetlands area of approximately 670 
acres; estimated additional losses of 10 to 12 acres per year of previously 
unimpacted forested wetlands would occur (DOE, 1987b). The wildlife and fish 
populations supported by this habitat are impacted (Section 4.1.1.4.1). When 
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the recirculating cooling tower becomes operational, wetlands vegetation 
should become reestablished on about 500 acres of the thermally impacted Fen 

ambient conditions. Additional losses of 10 to 12 acres per year of 
previously unimpacted forested wetlands would stop. 
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Once-through cooling water effluents at the point of release to Pen Branch 
from K-Reactor commonly exceed 70 *G and raise the water temperature throughout 
the length of the Pen Branch stream channel above ^5*C in the sxjunmer months 
(Du Pont, 1987a)* Fish and other aquatic biota that have repopulated much of 
Pen Branch since reactor shutdown will be eliminated from the area when water 
temperatures rise* Some fish will be killed on startup. High temperatures 
and flows will also cause continued habitat degradation in the Pen Branch 
channel. Under average winter conditions, temperatures along Pen Branch range 
from 66^*0 at the discharge point to 43^C in the delta (DOE, 1987b). When 
K-Reactor operates with the new recirculating cooling tower under siommer 
conditions, predicted mean water temperatures at the Pen Branch delta would be 
27*C, or 3*C above the mean ambient water temperature (Du Pont, 1989). During 
January (when water temperatures reach the yearly low), water temperatures at 
the delta would average 8*C, 0.3*C above the average ambient January 
temperatures (Du Pont, 1989). However, reactor shutdowns during winter result |tc 

Unavoidable radiation exposures, which include increased occupational 
exposures and exposures to the general public from normal reactor operation, 
and possible resuspension of radionuclides from Indian Grave Branch, Pen 
Branch, and Steel Creek, are well below DOE limits (Section ^.1*2). 
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The operation of K-, L-, and P-Reactors at reduced power would not reduce 
water withdrawal, the associated entrainroent and impingement of aquatic biota, 
or the possible resuspension of radionuclides. However, the temperature of 
reactor cooling water discharges would be reduced* allowing biota to invade 
some areas that are too hot to support life when the reactors operate at full 
power. 

In addition to direct discharges of heated effluents, increased discharges 
from incidental sources would occur during reactor operation. For example, | IE 
NFDES-permitted discharges to Pen Branch and Indian Grave Branch would include 
nonprocess cooling water, ash basin effluent waters, powerhouse wastewater, 
reactor process wastewater, and sanitary wastewater. In addition to condenser | TC 
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receive neutralization wastewater, sanitary wastewater, ash basin effluent 
waters , and various laboratory wastewaters . Similar incidental effluents 
would discharge to Steel Creek, Lower Three Runs Creek, and Far Pond* Upper 
Three Runs Creek would receive direct discharges from the F- and H-Area ETF 
and indirect discharges from the M-Area liquid effluent treatment facility 
(LETF) via Tims Branch. However, analytical results of stream monitoring 
programs indicate that the impacts of such operations are minimal (Zeigler 
et al., 1987; Mikol et al., 1988), 

4*1.5.2 Irreversible or Irretrievable Commitments of Resources 

The operation of K-, L-, and P-Reactors would consume energy, raw materials, 
and other resources* Resources that would be committed irreversibly or 
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irretrievably during operation include materials that could not be recovered 
or recycled, and materials that would be consumed or reduced to irrecoverable 
forms . 

The continued operation of K-> L-, and P-Reactors would Involve land that was 
committed previously to this use. Land as well as construction materials 
would be required for K-Area cooling-tower construction. The final disposal 
of low-level radioactive and mixed wastes £tovn reactor operation would involve 
additional land use when the new low-level radioactive waste disposal facility 
and the hazardous-mixed waste disposal facility become available (Section 3.8) « 

Irretrievable electric energy consumption would result from reactor 
operation. Electric power would be provided by onsite generation and 
purchases of off site power. Three-reactor operation would require 175 
megawatts of power. Onsite generators of electricity and steam for space 
heating and process use would burn approximately 528,000 metric tons of coal 
per year. When operating, the production reactors would have continuously 
operating diesel generators to provide power to backup reactor coolant ptmipa. 
Other areas that would depend on electrical power for emergency functions also 
would have local emergency diesel generators. The diesel fuel consumption for 
one reactor area would be 1.5 x 10° liters per year (DOE, 1984a), 



4.1.5.3 iShoyt-Xeym Uees and ^ong-TeCT Productivitiy 



The short-term effects of reactor operation would include the unavailability 
of terrestrial areas for their natural productivity and wildlife habitat* and 
ImnaQts to wetlands and af^uatic biota from, water intakes- heated effluents j 
and process water discharges. However, continued reactor operation involves 
only terrestrial and aquatic areas that were committed previously* with the 
exception of the additional 10 to 12 acres per year of previously unimpacted 
forested wetlands that would be lost due to the operation of K-Reactor in a 
once^through cooling mode. 

The SRS reactor buildings, support facilities, and paved areas have disturbed 
approximately 10t600 acres of site and access-road/rights-of-way areas or 
removed them from their natural state. This is approximately 5 percent of the 
total 198,737-acre SRS area. Areas in which natural soils have been removedi 
transported, compacted, or covered with concrete, asphalt, waste rock, or 
gravel would revert to their natural vegetative states after decommissioning 
and decontamination, assuming such barriers to regrowth would be removed. 

Continued reactor operation would create few additional terrestrial habitat or 
soil-related impacts, with the exception of construction and operation of the 
K-Area cooling tower and the disposal of hazardous, mixed, and low-level 
radioactive waste (DOE, 1987c). However, reactor operation would impact 
wetlands , wetlands habitat - and aquatic biota due to coolin* water withdrawal 
and thermal effluent discharge (Section 4*1.1,4)* Many of the impacts on 
TC I aquatic resources would result from operation of K-Reactor in the once-through 
cooling mode. The subsequent operation of K-Reactor with the recirculating 
cooling-tower system would permit the establishment of balanced biological 
communities, including plants, raacroinvertebrates, and fish, in the Pen Branch 
ecosystem. 
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There was a potential loss of part of the local habitat for the endangered 
wood stork in the Savannah River Swamp, but the establishment of foraging 
areas in Kathwood Lake has mitigated this potential loss* In the long term, 
wetlands that have been disturbed could become reestablished through the 
process of ecological succession, as could affected stream reaches of Indian 
Grave Branch and Pen Branch, and areas of Beaver Dam Creek affected by thermal 
discharges from the D-Area coal-fired powerhouse. 

Solid nonradioactive waste generated from continued reactor operation would 
require additional land at a sanitary landfill site that was unavailable for 
other uses* Radioactive solid waste requires additional space (100 acres) at 
an already designated burial ground site, the low-level radioactive waste 
disposal facility. 

High-level liquid radioactive waste requires temporary onsite in-tank storage 
(Section 3.8), waste processing, interim storage of solidified wastes in 
canisters, and disposal in an off site geologic repository, with the commitment 

resources (ERDA, 1977; DOE, 1982a)* 
4a •& CUMULATIVE IMPACTS 

In accordance with CEQ regulations (40 CFR 1508.7), this section presents the 
cumulative impacts of the proposed action, Including the impacts of the 
related support facilities, and other existing and planned activities, both 
onsite and off site. Planned onsite activities discussed in this EIS do not 
Include the proposed New Production Reactor (NPR). DOE Is preparing an EIS 
that will describe the environmental Impacts of the NPR and its potential 
cumulative Impacts on the SRS region (see Section 2.4.1). 

The Annual Environmental Reports for the SRS (Zeigler et al*, 1987; Mikol 
et al,, 1988; Davis ♦ Martin, and Todd, 1989) and the Final EIS on L-Reactor 
operation (DOE, 1984a) describe the environmental impacts of support facility I tc 
operation for C-Reactor (which is currently on standby) and for K-, L-, and 
P-Reactors- These SRS facilities include M-Area fuel fabrication, F- and 
H-Area separations » D-Area powerhouse and heavy-water rework, Savannah River 

of these facilities will continue unchanged under the proposed action from 
those already dociimented. 

4.1.6.1 

4.1.6.K1 M-Area Fabrication Facility 

The SRS M-Area fabrication facility manufactures fuel and target elements to 
be irradiated in the production reactors. At present, its major products are 
extruded enriched uraniuroj aluminum-clad fuel, and lithium-aluminiim control 
rods and targets. 

4.1*6.1.2 F- and H-Area Separation Facilities 

After fuel and target elements are Irradiated, they are dissolved in nitric 
acid at the chemical separations plants. A solvent extraction process yields 
(I) a solution of plutonium, uranltmi, and neptunium, and (2) a high-heat 
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liquid waste, containing the nonvolatile fission products. After the product 
solutions are separated from the fission products* further processing is 
performed in xinshielded areas, where plutonium, uranium, and other products 
are converted from solution to solid form for shipment, recycling, or further 
processing (e«g«, plutonium-238 heat source fabrication) • 

4.1.6.1.3 Tritium Facilities 

Xli ULiC U4.XI-XLUII J.<^^X -L J- L^ J-^O , ^<10?e> a-i. ^ C=JLUJ.C1^ bCU J. X Ulil XJ. X «1U J^CikCU XCCIV^WUX 

elements and processed through several purification steps to produce tritium 
of high purity. Reactor elements are placed in a crucible in an electric 
furnace and heated to more than 600*C to extract gases. Purification steps, 
which employ vacuum technology, include various types of diffusion pumps, 
palladium-membrane diff users, thermal diffusion columns, and filters. 
Hydrogen isotopes are separated from other gases in the feed stream in initial 
production steps. Further processing isolates each isotope. 

/♦,1,6,1,4 Heavy-Water Rework Facility 

Heavy water for use as the reactor coolant/moderator was separated originally 
from river water at the heavy-water production facility by a hydrogen sulfide 
extraction process, and purified by distillation. At present, this facility 
is needed only to purify the existing inventory of heavy water; the facility 
does not use hydrogen sulfide. 

4»1*6»1»5 Savannah River Laboratory 

rtTiT i_ i_i ± 1- J -1 1 ft. 1-1- -J _*_ t^i\i^ T4- . J. _ 

number of fuel and target development, waste management, process modification, 
site changes, upgrades » and improvement programs* 

Research and development on separations processes involve both laboratory and 
pilot-scale work. Process operations range from the handling of irradiated 
fuels and targets to the packaging of the final product. All effluent streams 
(gaseous, liquid, and solid) are monitored. 

SRL facilities include a coal-fired powerplant with three boilers, which 
supplies power to SRL and the M-Area. It releases particulates, hydrocarbons, 
CO, CO2 J KO^, and SO2* Particulate emissions are controlled by two dust 
collectors in series. No emission controls are required for hydrocarbons, CO, 
CO2J ^^x* ^^^ S^2* Other permitted air emission sources include emergency 
I power diesel generators, which require no emission controls* 

Radioactive wastes include aqueous low- and high-level wastes. Low-level 
waste is sent to evaporators in F-Area* High-level wastes are transferred to 
a tank for transportation and storage in F-Area. 

Nonradioactive wastes from SRL operations are small amounts of chemicals 

flushed into the low-level drains or the chemical waste system. The chemical 

waste system is designed to handle waste chemicals that are not contaminated 

beyond trace levels. These wastes enter a common vitreous pipeline that will 

discharge into an NPDES outfall. Vapors are released to the hood exhaust 

system; nonhazardous-nonradioactive solid wastes are placed in the sanitary 
landfill* 
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All contaminated and potentially contaminated solid wastes from SRL operations 
are transported to the low-level disposal facility. 



Section 3.8 describes existing and planned waste management facilities. 
4.1.6,2 New and Planned SR5 Facilities 
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In addition to ongoing SRS operations, a number of new support facilities have 

their actual contributions to SRS 

impacts have not yet been confirmed by measurements » but will be when they 
become operational • The following sections describe these new facilities ; 
these descriptions do not include new or planned facilities with little or no 
impacts (e.g., technology demonstrations). Operation of the ETF will be 
documented in the next annual Environmental Report (for 1989). Separate NEPA 
documentation has been or is being prepared for each facility, as noted in the 
following subsections. 

4.1.6.2.1 Tritiiim-Loading Facility 

This facility, also called the Replacement Tritium Facility (RTF), is designed 
to replace and upgrade some of the processing and loading functions in the 
present tritium^loading facility. Construction is imder way, and the facility 
is scheduled to be completed in late 1990. 

The routine operation of the facility will reduce atmospheric releases 
substantially, which will be beneficial. Tritium^contaminated solid waste 
generation and storage/disposal rates are expected to decrease* Mercury will 

u» ^1 ■i«j«rt 4-^^ -j-n 1-Via rtaxj r\-K-f\^£Ksc . Ml Ar^f^Vi V ^ 1 "1 fYi-i TiA h 1 fiff Atorfifff^ and dlsDOsal 
needs for mercury-contaminated wastes from this process. (See DOE, 1986; also, 
see the Finding of No Significant Impact, 51 FR 12727.) 

4.1.6.2.2 F- and H-Area Effluent Treatment Facility 

The F- and H-Area ETF, located in H-Area, is operated to store and treat 
routine wastewater and potential spills from the chemical separations 
facilities in F- and H-Areas. The operation of this new facility eliminated 
the discharge of these effluents to the F- and H-Area seepage basins. The 
facility, which began operation in November 1988, provides improved treatment 
of routine process effluents and contaminated cooling or storm water. 
Processed liquid effluents that exceed discharge limits are recycled. 
Dewatered solids from the coarse filtration step are disposed of in the burial 
ground or (eventually) in the Y-Area Facility. Evaporator concentrates are 
transferred to the H-Area waste tank farm. Tritium is not removed in the 
treatment processes. 
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The discharge of an estimated 30,000 curies of tritium per year from the ETF 
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releases from seepage-basin evaporation and tritiated grotuidwater outcrops due 
to the closure of the F- and H-Area seepage basins. Storage basins are 
provided to contain large flows of contaminated cooling water or storm water 
prior to processing through the ETF. (See DOE, 1987c*) I XC 
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4,1*6.2.3 Defense Waste Processing Facility 

The DWPF is being constructed to begin processing accumulated high-level 
TC I radioactive liquid wastes in 1994, At present, these wastes are stored as 
insoluble sludges > precipitated salt, and supernatant liquid in tanks in the 
F- and H-Area tank farms* The DWPF process includes the removal of wastes 
from tank storage; immobilization of the high-level sludge and cesium, 
strontium, and plutonium recovered from supernatant liquid in borosillcate 
rri^agg* fir|(;aneiji^ntion of the waste and ^'■lass mixture in steel canisters^ 
storage of the canisters in a subsurface facility until shipment to an offsite 
geologic repository; and processing of the decontaminated salt into salts tone 
monoliths (see Section 4,1,6,2.6). (See DOE» 1982a, 1988c» I988d; also* see 
47 FR 23801J 

4,1,6,2*4 Consolidated Incineration Facility 

A Consolidated Incineration Facility (GIF) is being designed and is proposed 
to be constructed by 1992 to incinerate a variety of hazardous, mixed, and 
low-level radioactive wastes (e.g., contaminated soil, sludges, and liquid and 
solid wastes)* This incinerator would consist of a primary rotary kiln, a 
secondary combustion chamber, and an of f -gas treatment system that includes 
evaporative coolers and particulate and chloride removal systems. An 
environmental assessment is being prepared for this facility. The process 
allows simultaneous destruction of solids and aqueous and organic liquid 
wastes. (See DOE, 1987c*) 

4.1*6.2.5 Y-Area Waste Solidification and Disposal Facility 

The Y-Area Waste Solidification and Disposal Facility (Y-Area), which consists 
xc of 22 acres in the northwest comer of Z-Area, will provide stabilization and 
disposal of liquid salt solution wastes generated from M-Area and eventually 
from the GIF. The reference process for Y-Area is the Z-Area saltstone 
solidification process (see Section 4.1.6.2.6)* Waste will be pumped from a 
storage tank into a mixer unit where it will be combined with flush water, the 
Z-Area (boiler slag/fly-ash/cement) premlx, and a set-retarding additive* The 
grout mix will be pumped to a disposal vault where it will form into a 
monolith. Each disposal vault will be capped with concrete to prevent 
rainwater intrusion. The process and disposal vaults will be RCRA-permitted 
for disposal of hazardous wastes. Further covering or "closure »" as it 
pertains to final disposal of low-level radioactive wastes, will be provided 
after a number of years ^ during which the integrity of the vault will be 
assured. This cover will meet or exceed the performance standards of the 
TC I South Carolina Hazardous Waste Management Regulations. (See DOE, 1987c.) 

4,1,6*2,6 Z-Area Saltstone Disposal Facility 

radioactive wastes, especially decontaminated salt solution resulting from 
processing high-level radioactive liquid wastes in the high-level waste tanks 

IC 1 and the DWPF* This facility began operation in June 1990* The decontaminated 
salt solution and recycled wash water from the in-tank precipitation will be 
processed with a feed stream from the F- and H-Area ETF of 28-percent salt (by 
weight). Fresh water will be used to flush equipment and piping, and then 

xc 1 recycled into saltstone production (DOE, 1982a, 1987c, 1988c, d)* 
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This section describes nearby off site facilities that, in conjunction with 
continuing operation of the three SRS reactors and support facilities ^ would 
result in cumulative impacts on the region • 

4*1*6.3*1 Vogtle Electric Generating Plant 

VEGP is a two-unit nuclear powerplant located across the Savannah River from 
the SRS* Unit 1 wae licensed for full-power operation in May 1987. Unit 2 
began operation in May 1989 and is approaching full-power operation* 
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The salt solution will be mixed with flyash, slag* and a lime source to 
produce saltstone (with an overall radioactivity of approximately 62 
nanocuries per gram) at an expected average rat$ of 1,300 cubic meters per) te 
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disposal vaults (8 meters high by 180 meters long by 30 meters wide and 3 
meters belowgrade). As a result of leachate testing, SCDREC has ruled that 
saltstone is nonhazardous . About 10,000 210-liter drums of Fuel Materials 
Facility saltstone, produced before and during shutdown activities of that 
facility, will also be placed in the vaults* The Z-Area facilities and vaults 
cover about 160 acres (DOE, 1982a» 19B7c, 1988c, 1990b)- 

4*1*6,2.7 New Low-Level Radioactive Waste Storage/Disposal Facility 

Low-level waste generated on the SRS and received from offsite DOE facilities 
is estimated at a volume of about 31,000 cubic meters per year* The space 
available in the present Burial Ground for shallow land burial, engineered 
low-level trenches, and greater confinement disposal (GCD) facilities has 
become limited (DOE, 1987c)* 

A 100-acre area (G-Area) due north and adjacent to the present Burial Ground 
has been selected as the site for future disposal and storage of solid 
low-l^vel radioactive waste generated on the SRS* The disposal units will be 
belowgrade concrete vaults designed to have sufficient strength to withstand 
the stresses of final closure ^^ The storage portion of the facility will 
consist of two types of units - vaults and buildings. Tritiated wastes will 
be stored in abovegrade strong concrete vaults. Long-lived wastes (half -life 
greater than 30 years) will be stored in an abovegrade metal building located 
on a concrete pad* The facility will begin operation in 1991. (See DOE, 
1990b*) 

4.1*6*2.8 New Hajsardous /Mixed Waste Disposal Facility 

A new hazardous /mixed-waste disposal facility of about 200 acres is planned 
for construction adjacent to the new low-level facility* It is scheduled to 
begin operation in early 1993* Facility design calls for RCRA-type vaults or 
landfills and buildings for retrievable storage of hazardous or mixed wastes; 
some wastes would be embedded in a cement or lime-flyash matrix (DOE, 1987c)* 



4*1*6.3 Offsite Facilities 
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4.1.6.3.2 Chem-Nuclear Services, Inc. 

Chem-Nuclear Services, Inc., operates a low-level radioactive waste burial 
ground adjacent to the east-central boundary of the SRS. 

4.1.6.3.3 Urquhart Steam Station 

South Carolina Electric and Gas Company operates the Urquhart Station, a 
three-unit, 250-megaWatt, coal- and natural-gas-fired steam electric plant in 
Beech Island, South Carolina, on the Savannah River about 32 kilometers north 
of the SRS. 

4.1.6.4 Cumulative Environmenta l Impacts 
4,1,6.4.1 Land Use and Socioeconomic Impacts 



In addition to the land currently occupied by the existing onsite support 
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require additional land, ranging from 100 to 300 
operation of these new facilities will produce 
impacts, because their workforce requirements 
total SRS workforce. 



acres for each facility. The 

inconsequential socioeconomic 

are a minute fraction of the 



The estimated cumulative sum of individual land 
support facilities is about 700 acres; no off site 
boundaries of SRS would not change ; there is no 
availability of SRS activities and those offsite. 



use requirements for new 
land would be needed. The 
ctmiulative impact on land 



Cumulative workforce requirements are expected to be greati 

TC Ifigure of 18,635 (NUS, 1990). This workforce, together 

offsite facilities, will be readily accommodated within the 

4.1.6*4.2 Archaeological Resources 



c than the May 1988 
with those at the 
SRS region. 
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Locations for new support facilities have been surveyed for archaeological 
impacts; concurrence from the State Historic Preservation Officer (SHPO) has 
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4*1*6.4*3 Cooling and Surface-Water Withdrawal 



Surface water will not be used in the operation of the F-- and H-Area ETF, 
DWPF, GIF, Y-Area^ Z-Area, the Low^Level Radioactive Waste Facility, and the 
Hazardous /Mixed Waste Facility. SRS withdraws 24 cubic meters per second from 
the Savannah River for cooling at K-, L-, and P-Reactors and an additional 
4 cubic meters per second for the D-Area Powerhouse* New and planned SRS 
facilities will not change water usage significantly* 

Based on studies conducted in the Savannah River from 1983 to 1985, this rate 
of water withdrawal for SRS facilities, including K-Reactor without a cooling 
tower, results in estimated average annual entrainment of 18*8 x 10° fish 
larvae and 10 . 1 x 10° fish eggs , and estimated annual impingement of 7,716 
fish. After the K-Reactor cooling tower becomes operational, estimated annual 
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entrainment from SRS facilities is expected to be reduced to an average of 
11.8 X 10^ fish larvae and 6*^ x 10° fish eggs; estimated annxxal impingement 
with operation of SRS facilities including the K-Reactor cooling tower is 



expected to be reduced to an average of 5^ j94 






VEGP withdraws a maximum of 3,9 cubic meters per second from the river for use 
as cooling-system makeup water, and returns 3.5 cubic meters per second as 
blowdown and service water discharge flows* The maximum cooling-system 
blowdown is 1.9 cubic meters per second* The Urquhart Steam Station withdraws 
and returns about 7*4 cubic meters per second as once-through cooling water 
for its turbine condensers. The Chem-Nuclear Services facility does not use 
surface water. No quantitative entrainment and impingement data are available 
for these facilities; however, for comparison, studies conducted at SRS from 
1983 to 1985 lead to the assumption that cooling water withdrawals for VEGP 
and the Urquhart Steam Station result in an estimated average anntial 
entrainment of 8.3 x 10^ fish larvae and 4.4 x 10^ fish eggs and an estimated 
average annual impingement of 2,771 fish, which are proportional to the 
withdrawal rates for these facilities. 

With a mean annual Savannah River flow of 285 cubic meters per second, the 
cumulative surface-water usage by the SRS and the other facilities (39 cubic 
meters per second) represents about 14 percent of the river flow, compared to 

~ of the withdrawn water 

surface-water usage are 
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minimal* 



to the river, cumulative impacts of 
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4.1.6*4,4 Thermal Discharges 

Thermal discharges occur at VEGP and the Urquhart powerplant. VEGP discharges 
about 3*5 cubic meters per second of cooling-tower blowdown and service 
water. The maximum cooling system blowdown is 1.9 cubic meters per second at 
temperatures of 33**C in the summer and 29*G in the winter. Urquhart 
discharges about 7.4 cubic meters per second of once- through pooling water at 
a maximum temperature of 32*C to 33*C in the suiraner* 
facility does not discharge heated cooling water. 



The Chem-Nuc 1 ea r 



The DWPF would discharge slightly heated process cooling-tower blowdown, which 
would be processed along with other liquid effluents in an industrial 
wastewater treatment facility before discharge from an NPDES outfall 
ambient temperatures. There would be no thermal impacts to onsite streams. 
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4.1.6*4.6). Blowdown from the cooling system would be treated in onsite 
facilities and either discharged through approved NPDES outfalls or disposed 
of on the Site. 

There are no large-volume heated discharges from other support facilities to 
onsite streams. 

Because none of the thermal discharges from SRS, VEGP, or the Urquhart 
powerplant interact in the Savannah River, there are no cumulative thermal 
impacts. (See Section 4.1.6.4.9*) 
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4.1. 6,4. 5 Groundwater Quality 

Other environmental documentation prepared for SRS has described the effects 
of existing facilities on shallow groundwater quality. The design* 
construction, and operation of the new support facilities (DWPF, GIF, ETF, %- 
and Y-Areas) would prevent any potential contamination of shallow aquifers. 
An extensive system of groundwater quality monitoring wells would be installed 
around each facility to detect any chemical or radiological contamination of 
shallow or deep aquifers. Migration from shallow to deep aquifers is unlikely 
at SRS* 

TE I At VEGP, because the permeability of a compacted clay layer is essentially 
stero and the water-table af^uifer is h'^draulicall'^ separated from the 
underlying confined aquifers , contaminants potentially released could not 
migrate downward from the water-table aquifer directly into the deeper 
aquifers* Hypothetically» contaminants could reach the confined aquifers by 
migrating through the water-table aquifer to a stream that discharged to the 
Savannah River. The river is in hydraulic contact with the deep aquifers and 
might offer a potential pathway to these deep aquifers. However, the deep 
aquifers discharge into the river because their hydraulic heads are 
substantially higher than that of the river. Therefore, any contaminants 
still remaining after migrating to the river could not enter the deeper 
aquifers and migrate downgradient to off site groundwater users. 

A similar condition prevails at SRS in the artesian ;sones near the Savannah 
River and presumably exists at the Urquhart powerplant as well. As a result 
of these natural conditions « no cumulative impacts to groundwater quality are 
expected to occur in the SRS region. Continuing remediation measures 
undertaken at M-Area have alleviated groundwater quality impacts resulting 
from previous chlorocarbon contamination; these measures would reduce further 
any likelihood of off site migration of such compounds* 

4tl«6«4,6 Groundwater Use 

TE I DWPF, F- and H-Area ETF, OIF, Z* and Y-Areas, and the new waste management 
facilities will use existing groundwater supply systems at a total estimated 
rate as high as 15,000 cubic meters per day. DOE does not consider these flow 
rates to create major withdrawal Impacts on nearby onslte or offslte 
groundwater users* 
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Groundwater withdrawals by the major offslte facilities - VEGP (0.5 cubic 
meter per second), Urquhart Steam Station, and Chem-Nuclear - come from areas 
that are not affected by the SRS or that are not sufficient to contribute to 
SRS withdrawal rates or to cause a deterioration In quality. The use of 
groundwater by offslte facilities has no direct Impact on SRS uses. 

4. 1.6. A, 7 Air Quality 

The new support facilities will not add a substantial increment to 
nonradiologlcal emissions, with the exception of the DWFF and GIF. DWPF will 

metric tons of nitrogen oxides per year, and 3*2 metric tons of particulates 
per year. GIF will emit 0.8 metric ton of hydrochloric acid per year, 0,7 
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metric ton of sulfur dioxide per year, and 27 metric tons of NO^ per year. 
These emifisions will comply with permit conditions and standards established 
by EPA and SCDHEC. 

Because of the distance between SRS coal-fired powerplants and the Urquhart 
station and the regional wind direction frequencies, there is little 
opportunity for an interaction of plant emissions » and no significant 
cumulative Iropact on air quality. Section '^.l. 6,4*14 presents cumulative 
impacts of airborne radiological releases. 

4.1.6.4*8 Wet lands /Habitats 

TtiA -tnlT^a aI- A f*^ CDC UA^I d^ Jrt ^A^^<-J1^d^ ^y^^^r^ y< a » * i 1 I- Pt^am 4- Vi a nnav^df^-l n^ t\f 4D Q 

reactors and support facilities. Direct Impacts to SRS wetlands from VEGP and 
Urquhart or Cheni-Nuclear are extremely unlikely due to the lack of thermal or 
flow interactions as a result of the distances from previously and temporarily 
affected areas on the Site. ThuSt there would be no ctimulative impacts in the 
Savannah River swamp areas from off site facility operations. 

4 « 1 . 6 . 4 • 9 Aquatic Impacts 

There are no cumulative thermal impacts in the Savannah River resulting from! TO 
the VEGP and Urquhart powerplants because the thermal discharges from K-, L-4 
and P-Reactors in the Savannah River do not interact with each other, or with 
the discharges from VEGP or Urquhart. There is no thermal blockage of the 
river, and a zone of passage for anadromous fish and other aquatic organisms 
^ould Gcntlnue. Th* *sti!S*t*d isaxinsuin cuiiiulfttivd entraininent and im^^in'^einent 
are 65 percent greater than for three-reactor operation alone « 
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4.1*6.4.10 Threatened and Endangered Species 

DOE has described potential impacts to threatened and endangered species on 
the SRS in other environmental documentation (DOE, 1964b )« Mitigation 
measures that resulted in the creation of off site foraging habitat (Kathwood 
Lake) for the wood stork have been implemented and are continuing. 

VEGP» Urquhart » and Chem-Nuclear, because of their locations and distances 
from SRS habitat and Kathwood Lakei would have no combined effect on 
threatened and endangered species* The effects of VEGP operation on 
threatened and endangered species are discussed in appropriate documents (NRC| 
1 0123^ * Regional cuniulative in^^^ac ta are extremel^ unlikel^< 

4.1.6.4.11 Water Quality 

Thermal effluents from K-» L-| and F-Reactor operation do not interact in the 
Savannah River with effluents from offsite powerplants; all are! t£ 
NPDES«permitted. Releases of tritium from support facilities and reactors at 
SRS comprise the major component of the tritium inventory in the river. The 
contribution of VEGP is small by comparison. In all cases, the cumulative 
chemical water quality in streams or effluents discharged to the river IsIxE 
chemically similar to the water quality in the river. 
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4.1*6.4.12 Solid, High- and Low-Level Radioactive* Hazardous, and Mixed Wastes 

DOE has described the generation and disposal of radioactive solid and 
hazardous wastes, including TRU and mixed wastes in environmental 
documentation prepared for various projects (e.g., DOE, 1982b, 1984a, 1987b, c)* 

There are no interactions among SRS solid and radioactive wastes and similar 
wastes generated by offsite powerplants or the Chem-Nuclear low-level waste 
disposal facility. Cumulative impacts are represented by the summation of 
such wastes generated by existing and new SRS support facilities. 



4.1.6.4.13 Cesium-137 



Resuspended cesiura-137 releases (about 0.5 curie per year) from onsite stream 

beds (72 percent from K-, L-, and P-Reactors) yield an individual maximum dose 

of 0.28 mllllrera per year; of this dose, 27 percent, or 0.08 millirem per 

year» is attributable to the operation of the F- and H-Areas (see Section 

4 . 1 . 2.4) . No measurable interaction of SRS releasee (resusoension) of 

_ _____ , ___^___ , __ 

cesium-137 with releases from VEGP (2.1 x 10 curie per year) is expected to 

occur* 
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4*1.6.4.14 Radiation Pose 

The previous sections discuss present and planned nuclear facilities within an 
80-kilometer radius of K-, L-, and P-Reactors. DOE reviewed the operations of 
these facilities to determine the potential cumulative radiological impacts of 
all facilities operating together in the year 2000. The CASPAR and LADTAP-II 
computer codes were used to calculate doses, as discussed in Section 4,1.2. 
Appendix A of the Reactor Op ^r^tipn EnviiT pnmental Information Document (WSRC, 
1989c) describes the dose calculation models and basic assumptions and 
j parameters used to derive dose impacts. 

The cumulative offsite radiation dose is the sum of the doses resulting from 
radioactivity releases from K-» L-* and P-Reactors and their support 
facilities, the DWPF. the F- and H-Area ETF, the GIF, the RTF, SRL, and VEGP. 
Tables 4-44 and 4-45 list the annual releases of radioactivity from existing 
and new SRS facilities, and from the VEGP* Table 4-46 lists the committed 
effective dose equivalents resulting from these releases « both to the 
maximally exposed individual and to the affected population groups. Table 
I 4-47 lists cumulative doses. 

The cumulative committed effective dose equivalent to the maximally exposed 
Individual is 1,25 millirem (Table 4-47). This dose is within the POE limits 
of 100 millirem per year from all pathways and 10 millirem per year for the 



Site from the air pathway > and 
pathway (DOE, 1988a; EPA> 1987, 
effective dose equivalent to the 
SRS and the Beaufort-Jasper and 
1 96*8 person-rem (Table 4-47); 



4 millirem per year from the drinking-water 
1989a) . The cumulative collective committed 
population living within 80 kilometers of the 
Port Wentworth drinking-water populations is 
the average annual collective dose to this 



population from natural radiation is 346,000 person-rem* 

The number of radiation-induced fatal cancers that might eventually occur as a 
result of 1 year of operation of all existing and planned SRS facilities and 



A_1 Of. 



Table 4-44. C(j>bUtiv« Atmospheric Releases [curies p«r ye^r)^ 



I 



Existing Support Facilities 



Hew SR5 Facilities not in Operation 19S4-I986 



Nucl ide 



K-, L-. and P 
Reactors 



Separations fabrication' Heavy >**ter'" 



H-3 (oxide) 

H-3 (ele*.) 
H-3 Total 
Be- 7 

Q^ 

Ar'-A\ 

Cr-5) 

Kl=SI 

Xe-13l« 

K«-133 

llft:d35 

1-129 
N131 
I- 1 33 

Co-56 

In 

S«-75 
Se-79 
Sr-e9, 90 



Y-91 

Hb-9S 
Tc-» 

^m ■ 

Sn-126 

Tf-lZJa 



K97 X JO 



1.97 n 10 



1.68 K 10^ 
1.60 K 10^ 

3.48 K m^ 



4.17 X 10 
5.70 H 10 



1.44 K 10 



1.55 K 10 



1 



2.80 * 10 



t 



6.00 K 10 



8.60 K 10 



3.13 K TO 



-4 



r^^^^^^r 



Z.65 



6,30 Ji 10^ 3.20 H 10"^ 



r. 60 r^^ 

"^ 3,14 X 10^* 



K5Z H 10^^ 



K39 V )0 



-3 



}.6a X JO 

2,89 X 10 



-Z 

-z 



?^5 ^ TQ-^- 

5,1Z jc 10"^ 



1.5S K 10 



SRI 



Subtotal 



OMPF^ 



rm €Tf 



cif* 



RTFJ 



1.65 X 10 



1.55 K 10^ 1.65 * 10 



I 



I 



1.89 K 10^ 
1,60 a 10' 
3.49 X 10^ 



^^Bp X 10 



1 



1.99 X lo' 5.M X rO^ a.Ofl If 10^ 5.00 X 10^ 



Z^ILj^-MT^— 



2.3S K 10"^ 6.48 X 10"^ 



6.00 v 10^ 



2,65 



3.Z0 x 10^^ 



7r«rrTo^ 

l.aO X 10"^ 3,32 X 10'^ 






d.}9 K 10 



_ 6.1? X 10 "° 



574r« 10"* 
S.41 X 10"* 

4.69 X 10"* 
3. 76 X »0"* 



-S 



(.52 X 10 
1.30 X 10'^ 1-40 K 10"^ 



B.84 X 10*' 
2.29 X 10'^ 



5-13 X 10"* 



1.66 X 10**^ 

2.89 X TO"^ 

7. ^ X 10 "^ 

5.t2 X 10^^ 



r7 



3.79 X to 



3.18 * 10'* 
6,a9 X lO'"' 



6.67 X 10 



-7 



I. DO X lO""* 



3.49 X 10"° 

8.07 % JO"* 

1.13 X 10'* 

I.Ap X Ifl '^ 

8.44 K 10^^ 

9-38 X 10*' 

7.52 X 10"'* 



9,25 X )0"* 

9.05 It 10 "^ 

3.00 X 10^ 

2.02 X 10"* 

4.86 X 10"* 



3.52 X 10 



4-46 X 10 



-9 



Subtotal 



6.50 N 10 



-5 



8.20 X 10 
5.4) X If} 



=F 



4.69 X 10 
3.76 X 10 



-5 



8.84 K )0"^ 
^53 n IQ'I 

3.35 X 10'' 
2.83 X 10~* 

I J 



5.99 X 10 
3.79 X 10 



-7 
-5 



1.51 X lO't 
6,89 M 10"' 
6.76 X 10"' 



1-00 X 10 

4.46 X 10 



-5 

-9 



VEGP 



1 




1.86 K 10 
8.77 X 10 



1.32 X 10 



T 



8.49 M 10 



-5 



-1 



5.20 X 10 
7.70 X 10 

K7> X 10 



1 



2.28 3» 10"^ 
1.86 X I0"J 
5.16 X 10"* 



Cumlative 
Total 



M/A 
N/A 

5.52 X 10^^ 



I 



8.77 X 10 

5.70 X loV 

6.50 X »o:* 

1.49 X 10^ 

6.80 X 10^ 

T.ffS « \qI 

1.55 X 10- 
3-17 

7.70 X 10"^ 

6.47 X 10 



3 



2.31 X 10% 
7.6? X »0^* 

4.18 X 10"^ 

1.88 X 10"f 

5.21 * lO"* 

aj7 H )o ^; 

3.76 X 10"* 

r.52 X 10'^ 

8.84 X 10'^ 

1.84 X 10'^ 

£.53 K }Q~l 

3-35 X 10"^ 

1.66 X 10"^ 

2.90 jt 10"^ 

3.79 X 10^' 

hl^ « IQJ 
5.M X 10"^ 

6-89 X 10"^ 

6.76 X 10"' 

1.00 X 10"^ 

4-46 X 10"^ 
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Table 4-44. Curtulativ^ Atmospheric ftel«As.e& (^u^-^ft% per y^af)^ {continued} 



1 



NucTide 



re-127 
Cs-134 

Cs-)35 
Cs-137 

CfiZLHi 



K-, L-, and P- 
Reactors 



Ce-I44 

Pr-144 
PiHM7 
S»-1S1 

€u-»54 
Eu-155 
Ds-IBS 

Pu-23a 

Pu-240 
Pu-241 

Ca-242, 244 
A1 pha* 



&.b> )■ 10 



-6 



Existing Support FafiTities 



Separatidns fabricatian'' Hcfl"*^ Water 



SSL' 



3.62 X 10 



-4 



4.07 X 10 
3,11 X 1Q 



^3 
-3 
-2 



3.6a N 10 



-4 



K2a » 10"^ 
4.01 X 10** 



_ Li^3.^_ja 



-4 



1.41 X TO 



-S 



2, 90 ^ 10 -^ 
1.37 ji ^O""^ 



Subtotal 



3,62 X lO"-* 
4.07 X 10~^ 
3.11 K 10""^ 



3.60 H 10 



-4 



2Jil.»JQ*?._ 



1.2B X 10 



-i 



1.50 K 10"* 4.17 =( 10"^ 



K37 X T0~^ 



M«w 5RS Facilities not in O^wratiort 19B4-l9Bb 



DWPF« 



riH ETF*^ 



CIF^ 



RTFJ 



Subtotal 



VEGP 



1 



4.37 X 

9,37 K 
4. 07 X 



10 

to 

10 
10 



-9 

-9 
-3 



1.97 X 10 



-6 



5.71 



10 



3-fl4 X 

3. OS X 

7.(i2 x 

t.59 X 

2.3Q « 
1.61 X 



10 

10 
10 
10 



-6 



4x&Ljt„lfi 



-6 
-7 

-9 



3,94 K 
3.87 K 



10 
TO 



1.37 K 10 



-6 
-7 
-5 
-5 
-6 



1.70 



10 



-4 



K32 K 
1.32 X 



10 
10 



b.1« X 10 



-4 

-5 



Hl'!_^ 



10 
TO 



-7 
-7 



7.8? X 
7.1Q X 
4.82 X 
7,71 A 



10 

to 

10 

10 



-9 
-9 
-7 
-9 



3.22 M 10"^^ 

1.46 X T0~^ 

6.84 X 10^ 



^-6 
10"* 



a. 
b. 
c, 
d. 

«. 
i. 

9- 

1 . 
i 

1. 



Reactor data for 19^4-6^; data for other faciMties ire average of )985 and 1906 {WSfiC, 19a9cJ 

ZQO-f and 200-h Area Oifvical Separations FacJIities 

30d-H Are^ Fuel and Target Fabrication FactlHy 

400-0 Are* Heavy Water Rework Facility 

Savannah Jtfver Ubdratory facilities 

Total atmospheric releases froA evisting support Jacilities 

Defense W^ste Processing FacVlity 

200-r*an(l 200-11 Areas Effluent Treatment Facility 

Consolidated IncineraLiDn Facility 

Replacefient Tritiu* Facility 

Tfttal atufiiptierit release (ron new SRS facilities 

Vogtie Electric Generating Plant 

A^suaed to be Pti-239 



4.37 =< 


10 


3.1Z X 


10 


9-37 X 


10 


4.25 k 


10 


9:91. ?( 


Jit 


>.74 x 


10 


1.74 X 


10 


7.06 X 


10 


1.59 X 


10 


L3a^. 


JQ 


2.30 X 


ro 


1.bl V 


10 


3-22 X 


10 


4.2S_a 


Ifl 


9-35 X 


10 


9.55 X 


10 


4.82 X 


ID 


7. 71 R 


10 


fl :£?-«_ 


-IQ 


2.66 X 


10 



-9 
-5 
-9 
-3 
-7 



-4 
-5 
-7 
-9 
7 
-7 



'10 

-6 

-7^ 

-a 

-9 

-7 
-9 
-8' 



7.04 ^ \0 



-7 



CuntJldtive 
Total 



4.3J 

3.93 
9.37 

3.13 
1.74 
7.06 
1.59 



X 
X 



10 



X 
X 
X 

X 
!:3S.i_ 

2.30 j< 
1.61 K 
3.60 X 

3.22 X 

1.23 X 
4.23 K 
1.B2 )( 
7.71 X 

Z-M.IL 
1.37 X 
7.04 X 







Q 







IQ 



-3 

1-3 

-4 

1-5 

rf 

-9 

-7 
-10 

"9 

r^ 

-4 
.-7 



E- 



V 



I . 



Table 4-45. Liquid Releases to the Savannah River < curias per year) 



i 



Support Facilities 



Nuclide 



K-, L-, and P- 
Reactors 



Separations Fabrication^ Heavy Water 



SRL 



Subtotal 



f 



Kew 
Facilities 
Subtotal 

f 4 H £TF9 



VEGP' 



CuAiulati ve 
Total 



H-3 

Be-7 

Na-24 

Cr-51 

Mn-54 



fe-55 
Fe-59 
Cq-S7 
Co-58, 
Hi -65 



60 



Zn-65 
Rb-66 
Sr-90 



Zr-9S 
Zr-97 
Hb-95 
Nb-97 
Mo-99 



Tc-99m 
Ru-103 
Ru-105 
Ru-?06 

Sb-124 

Sb-125 
1-1^9 
t-?3l 
1-132 



1-133 
1-135 
Te-129m 
re-] 32 



K16 X 10 



K38 X 10 



3.12 X 10 



1.70 X 10^ 3.25 X lo"* 



1,00 X io~-^ 



],30 X ID 



-2 



2.73 X 10 



-1 



6.73 X 10^^ 1.39 X (O""* 2.30 x 10 ^ S.OO ^ 10^^ 



K20 )t 10 



-1 



2.00 >i 10 



1.50 X 10 



^:;^ 



-2 



6.00 X 10 



-1 



2.20 X 10 



-z 



2.20 X ]0 



-2 



8.76 X 
5.90 X 

5.35 X 

4.36 X 

2,e5 i( 
5.08 X 
3.25 X 
1.65 



10 
10 
10 
10 



-3 

-3 
-1 

-2 



la :_ 



1.95 X 
3.05 X 



3.00 

2. 25 
4.55 
1.53 
LzZL 



X 
X 

X 

X 
X 



3.23 X 
2.?4 X 

3.78 X 



10 

to 

10 



-1 
-2 
-3 



?0 
10 



-3 
-5 



10 
10 
10 
10 



-5 
-2 

-5 

-2 
-5 
-3 



1.81 X 10 
4.61 X 10 
4.97 X 10 



la __ 



-3 
-5 
-5 



i^i^ 



)0 



-2 

-2 



10 



-3 

-4 



7.41 X 
5.90 X 

5.35 X 

4.36 X 



ffi"!_^ s 



_ i 



liL" 



6.51 )c to 

1.86 X )0 

3-92 X 10 

6.13 X 10 



-3 
-3 
-3 
-5 

























-2 
'3 











-3 
-3 
^5 



TC 



I 



Nuci Jde 



Table 4-45. Liquid Releases to the Savannah River {curies per year)^ (continued) 



Support Facilities 



(C-. L--, and P- 
Reactors 



Separations rabrication^ Heavy Water** 



SRL' 



Subtotal 



Hew 
Faciei ties 
Subtota? 

F 4 H £TF9 



3-33 X TO 



Cs-134. 
CS-137J 
Ba-139 

l^\^ 

Pr-M4 

H-187 

Po-239 3.19 X 
Alpha** 



•^7 



1.49 X 10 



-1 



4.83 X )0 



-4 



1.49 X 1Q 



-1 



2.50 X 10 



-Z 



VEGP 



5.00 X IQ^^ 



5.12 
2,0? 
4,78 

h.U 

2.21 



X 
X 
X 

X 



10 
10 
10 
10 



-4 
-5 
-5 

-3 



Cufnu^ative 
Total 



>i.M r._ 



X 10 



10 



^ 



_, KB3 X IQ 

K47 X 10"^ 



-2 



1.26 X 10 



^ 



2.Z2 X 10 



-4 



2.75 X JO"^ 



2.4S X 10 
3,97 X 10 



-3 



-2 
-3 



5.00 X 10"^ 



a. 

c. 
d. 
e. 
f. 

9- 



k 



Average for 1964-1986 (W5HC, 19fi9cK 

200-F and 200-rt Area Chemical Separations Facilities. 

300-M Area Fuel and Target Fabrication Facility. 

400-O Area Heavy Water Rework Facility. 

Savannah fliver Laboratory Facilities. 

Total liquid releases from existing support facilities. 

200-F and 200-H Areas Effluent Treatnent Facility. Offense Waste Processing Facility, Consofidated Incineration Facility, 

Replacenent Tritium Facility have no liquid radioactive releasee to the Savannah River. 

Vogtie Electric Generating Plant. 

Assumed to be $r*90. 

An additional 0.51 curie per year of Cs-137 is remobiliierf and transported from onsite streams to the Savaa^b River. 
Assumed to be Pu-239. 



and 



5.12 
1.75 
4.78 
9.17 

LJi 



X 

X 
X 
X 

X 



2.21 X 
5.00 X 
2.45 X 
3.9? X 



10 
10 

10 

10 

10 
10 

10 

10 



-1 

^5 
'3 
-3 

^2 
-2 



10 



lJS_JLJJi 



r3 

^2 



2.73 X 10 
5.00 X 10 



r2 

-3 



TC 



Table 4-46. Committed Effective Dose Equivalents from Annual Routine Releases 



Dose EquTv^l&nt 



Release 



Existing Support Mew Support 
K-, L-» and P-Reactors Facilities Facilities Cs-?37 Remobi ligation 



VEGP 



- - - ~ 



[ 



Ui 



LIQUID 

Haxinium Individual , mrBm 

Col 1 ecti ve » person-rem 
Port Wentworth 
Beaufort-Jasper 

Fish-sport 

Fish-commercial 

Salt-water invertebrates 

Shoreline 

Swifffflfiing 

Boating 

Total 

AfMOSPHEfilC 

Maximum Individual, mrem 

Collects ve, person- rem 
Plume 
Ground 

Inhalation 
Vegetables 
Cow milk 
Meat 



3,18 X 


10 


5. 84 




3.42 




6.85 X 


10 


5.24 X 


10 


2,22 X 


10 


9.91 X 


10 


6,44 X 


10 


8.82 X 


10 



9,27 



-2 



-3 
-4 
-5 

-6 

-8 



3.42 X 10 



^1 



4,11 

2.66 X \Q 
9.93 
4,77 
K37 

K23 



*5 



1.41 X 10 



9.90 
5.79 
2.39 
1.83 
5.68 
7.98 
2.16 
2.96 



X 
X 
X 
X 

X 

X 



3,63 
1.75 
1.01 
7.47 

K62 

1.36 



X 
X 
X 



^1 



10 
10 

10 
10 
10 
10 



-2 
-4 
-A 
-1 



K59 X 10 



T 



3,12 X 10 



-1 



10 
10 
10 



-1 
-1 
1 



l.?l X 


10 


1.68 X 


10 


9-80 




6.97 X 


10 


5.30 X 


10 


4.17 >f 


10 


2.39 X 


10 


4-23 X 


10 


5.80 X 


10 



2.67 



-1 



1 



-2 



-4 
^4 
-7 
-6 




6,42 X 10 



-3 



2.49 X 10 
2.88 X 10 
1.29 X 10 
3.54 X 10 
2.67 X JO 



*2 

^? 

-2 
-1 



2.81 X 10 



2.03 
K19 
7.34 

5.62 
1.40 
2.42 
7,13 
9.77 



1.11 












X 
X 
X 
X 
X 
X 
X 
X 



-1 



10 
10 
10 
10 
10 
10 
10 
10 



-1 
-1 

-1 

-2 
-5 
-3 
-7 

-6 



1,57 X 10 



5.10 
2.99 

2.96 
2.15 

4.40 
1,10 
5. IT 
7.00 



X 
X 
X 
X 

X 
X 
X 
X 



3.69 
5.04 

9.54 

3.99 

1.09 

8.37 



X 
X 

X 
X 
X 

X 



-2 



10 

10 
10 
10 
10 
TO 
TO 
10 



-1 
-T 
-2 
-3 
-4 
-3 
-6 
-5 



8.42 X 10 



^ 



5.65 X 10 



-3 



10 

10 
10 
10 
10 

10 



-3 
-7 
-3 
-3 
-3 
-4 



Total 



2T4 X 10^ 



2.T1 X 10 



T 



5,04 X 10 



^/ 







1.92 



iO 



-1 



Table h~h7 » Cumulative Maximum Dose$ from Annual Routine Releases^ 



F m ^ I 



Release 



,41 ri 



Dose equivalent 



LIQUID 

Maxlmuiit Individual t mrem 
Reactors at SRS 
Support Facilities at SRS 
Cs-137 Redistribution from 

SRS Streams 
New Facilities at SRS 
VEGF 

Total 



3.18 X 10"^ 



I. hi X 10 



-1 



2.81 X 10"^ 

I. 11 X 10"^ 
1.57 X 10~2 



5.81 X 10 



=r 



Collective, person-rem 

Reactors at SRS 

Support Facilities at SRS 

Cs-137 Redistribution from 

SRS Streams 
New Facilities at SRS 
VEGP 

Total 

ATMOSPHERIC 



9.27 ^ 
1.59 X 10^ 
1.11 



2.67 X 10 



1 



8.^2 X 10'^ 
5.38 X 10^ 



Maximum Individual, mrem 
Reactors at SRS 
Support Facilities at SRS 
New Facilities at SRS 
VEGP 

Total 



3.42 X 10 



-1 



3.12 X 10~1 
6.42 X 10-3 

5.85 X 10-3 
6.66 X lO"'- 



Collective I person-rem 
Reactors at SRS 
Support Facilities at SRS 
New Facilitlee at SRS 
VEGP 

Total 



2.14 X loj 
2.11 X 10\ 
5.04 X 10"i 
1.92 X 10-2 



4.30 X 10 



r 



ALL ROUTINE CUMULATIVE RELEASES 

Maximum Individual, mrem 
Collective, person-rem 



a. Committed effective dose equivalents. 



1.25 , 
9.68 X 10^ 
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VEGP is based on a health risk estimator of 400 fatal cancers per million 
person-reffl, or 4 x 10"^ fatal cancers per person-rem (EPA, 1989b), Using this 
value and the cumulative maximtim individual and collective effective dose 
equivalents listed in Table 4-47, the additional likelihood of a fatal cancerllE 
in the maximally exposed individual in the immediate vicinity of the SRS is 
5.0 X 10^ per year, and the increased number of fatal cancers in the exposed 
populations within 80 kilometers of the SRS and at Beaufort-Jasper and Port 
Wentworth would be 0*039 per year. 

4.1.7 COMMON RISKS 

To provide a perspective on common risks « but not a basis for comparison of 
riskSf Table 4*-48 gives ranges of the estimated risks of death in a singlelis 
year for some h\iman activities that include various occupations # lifestyles > 
accidents, and environmental exposures i incidents, or situations* The risks 
to the different categories listed in Table 4-48 cannot be compared either 
explicitly or implicitly, because the methods used to calculate them are 
fundamentally different* 

As a perspective on carcinogenic risks* the average risk in the United States 
of a person dying from cancer is about 1.9 x 10"^ (or almost 2 chances in 
1,000) oer vear* However* rates in Individual states range from a low of 
about 0.76 x 10"^ (in Alaska, with a young average population) to a high of 
2.5 x 10"^ (in Florida, which has an older average population). The average 
risk of dying from lung cancer is about 5 x 10"^ per year; about one in four 
cancer deaths is due to this cause. The lifetime (age-adjusted) average risk 
of death by cancer is about l»6 x 10"^ (or 16 chances in 100). 

EPA has adopted a lifetime risk value of 1 x lO"'^ as a reference point for the 
management and regulation of carcinogens In the environment. Thus, an 
incremental risk from an environmental carcinogen at the EPA guideline limit 
would raise the lifetime risk to an average U.S* resident of death by cancer 
from 0*16 to 0.160001. Similarly, at an Incremental annual risk of 1 x 10"^ 
from a particular exposure, the total annual risk to an average U*Si resident 
of death by cancer would rise from 0.0019 to 0.001901. 



ic 



4,2 TE RMINATE OPERATION OF ONE OR TWO REACTORS AT SRS IN THE IMM 





This section describes the consequences that would result if operation of one 
or two of the SRS reactors were terminated, and maintenance in cold standby! IE 
were to occur. Cold standby involves the defueling of the reactors; storage 
of the moderator in tanks in the reactor building; layup of reactor equipment 
and systems to prevent deterioration; and maintenance in a defueled, protected 
status by a skeleton staff that would permit future refueling and restart. 

I TC 

The three reactors have similar designs; in most instances, their releases to 
and impacts on the environment are similar, if not the same. If DOE decided 
to terminate the operation of one or more reactors at SRS in the immediate 

lUi-Ure \i*t;.j ucjlulc i.cBUunj.iig ^i.\juu^ uxwii/ , ^uj> JL^iiuA.|y ^ j-cl^xhcu ix^giciuc 

activities would be discontinued. The continued operation of K-Reactor would 
include construction of the recirculating cooling-tower system regardless of Itc 
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Estimated Annual 
Risk of Death 



1 in TOOdO'^l 



Occupation 



Stuntman 



Table 4-48. Common Risks 



a.b 



Lifestyle 



Acciderits 



1 IE 



Envi ronmental 



Contaminated water 
(microbiological ) 



4> 
I 



1 in l.OOOdO'^) 
1 in 5.000(2x10"'*) 



-4 



1 ir^ 10.000(10""*) 



1 in 25.000(4x10"^) 
1 in 50.000(2x10"^) 
] in 100.000{T0~^) 



1 in 500.000(2x10"^) 
? in 1,000,000<10~^) 



1 in 5.000.000(2x]0 ^) 
1 in 10,000,000(10"^) 



Race Car Driver 

Firemani Miner^ 
Farmer 



1 in 8,000(K25xlO"^) Policeman 



Truck Driver 



Insurance Agent 



Smoking (1 pack/day) 
Heavy drinking 



- Two beers/day 

Banker, Engif^eer Contraceptive pills 



Diagnostic X-rays 



Small pox vaccination 



One charcoaled steak/week 



Skydiving 

Driving motor vehicle 



All Kome accidents 
Frequent air travel 

Pedestrian/vehicl e 

Skiing, home fires 
Fishing 



Poisoning 

One air fl ight/year 



I m 



Adapted froiu: EPRl Journal, July/August 1985. 

Hazardous Waste Management Engineering, Van Nostrand Reinhold, 1987, 
Environmental Risk Analysis for Chemicals, Van Nostrand Reinhold, 19S2 
Environmental Science and Technology. Vol. 23, No. 12, 1989. 

This table is provided for perspective only; it should not be used for comparison. 



Contaminated water (chemicals) 



"Clean" drinking water 
Natural radiation 
Passive smoking 
Living below dam 



Living >*ithin 8 km of nuclear 
reactor for 50 years 

Hurricane, tornado, lightning 

Animal bite or insect sting 



I IE 



tic 



whether DOE resumed production before the operation of the cooling tower; |tc 
construction of the cooling tower would stop if K-Reactor operation were 

would diminish, as would the need for process and potable water supplies and 
steam and electric power supplies* The permanent workforce required to 
maintain facility statue and security would comprise about 20 persons at each 
reactor. Table 4-J^9 lists EIS sections that discuss reductions in staff forliE 
reactors and support facilities that are estimated to result from the 
termination of operation of one or two reactors* 

Termination of the operation of one or two reactors would lead to 
corresponding reductions in the requirements for fabrication of fuel and 
target assemblies and in the quantities of irradiated assemblies requiring 
reprocessing. Reductions in these operations would result in decreased 
effluents to air and water and the production of smaller quantities of solid 
radioactive and hazardous wastes from these facilities* The termination of 
operation of one or two reactors and their associated support facilities would 
also result in the loss of 2,200 or 5,300 jobs, respectively. 

Cooling water withdrawal effects and the impacts of these discharges on the 
ecosystems to which they are returned differ among the reactors. Table A-49|rE 

xi^ m LLit; set; lxuliu ul ulixu axa LLiau uxciV'Ufio un^oc cxix^ i^^Lid. i^cn.^uwjw^ojj^v>j.j. j.*^ 

environmental impacts of the six combinations of terminating the operation of 
one or two reactors. 

The termination combinations evaluated under this alternative include the 
following: 



IE 



Terminate L- and P-Reactors; operate K-Reactor 
Terminate K- and P-Reactors; operate L-Reactor 
Terminate K- and L-Reactors; operate P-Reactor 
Terminate K-Reactor; operate L- and P-Reactors 
Terminate L-Reactor; operate K- and P-Reactors 
Terminate P-Reactor; operate K- and L-Reactors 

Table 4-49 lists these reactor combinations and the appropriate sections in 

Appendix A, Section 1.2, or Sections 4.1 and 4.2 that present the need to 

ensure production capability and the selected environmental consequences of 

operation* 



TC 



4.3 TERMINATE K-> L-* AND P-REACTOR OPERATION IN THE IMMEDIATE FUTURE AT SRS 
AND MAINTAIN IN COLD STANDBY 

An alternative to the continued operation of K-, L-, and P-Reactors would be 
to terminate their operation in the immediate future and maintain them in cold 
standby, as described in Section 4.3. The following sections describe thelic 
environmental consequences of termination of K-, L-^ and P-Reactor operation. 

Currently planned upgrade activities would be discontinued. Withdrawals from 
the Savannah River of 1.5 to 3.0 cubic meters per second for minimum fishixc 
protection flows in Steel Creek and Lower Three Runs Creek would be 
maintained. Atmospheric and liquid discharges would diminish by at least one 
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Table 4-49, Reference Sections for Environmental Consequences of Termination of One or Two Reactors 



\ 

0^ 



Reactor 
Combination 



Operate K-Reactor; terminate 
L- and P-Reactors 



Operate L-Reactor; terminate 
K- and P-Reactors 



Operate P-Reactor; terminate 
K- and L-Reactors 



Operate L- and P-Reactors; 
terminate K-Reactor 



Operate K- and P-Reactors^ 
terminate L-Reactor 



Operate K- and L-Reactors; 
terminate P-Reactor 



Soc'ioeconoTnics 



4.KK1, 
4.3J 



4.1J.?, 

4,3.1 



4.1.K1, 
4,3.1 



4-1.1.1, 

4.3,1 



4.1J.1, 
4.3.1 



4.1,U1, 
4.3.1 



Surface water/ 
groundwater 



4-M.2J, 
4.1.1.3, 
4-1,2.2. 
4,3*3, 4.3*4, 
4-3,5 

4.1.K2,2, 
4.1J.3, 
4.1.2.2, 
4.3,3, 4*3-4, 

4*3.5 

4.1-1,2.3, 
4.1,1-3, 
4.1-2,2, 
4.3*3» 4.3,4, 
4,3,5 

4*K1.2,2, 

4,1.1.2.3, 

4.1,1.3, 

4,1,2.2, 

4.3-3, 4,3-4, 

4.3.5 

4*1*1,2*1. 
4.1.1.2-3, 
4.1-1.3, 
4.1.2,2, 

4-3.5 

4*1,1.2.1, 
4-1,1.2,2, 

4,1,1.3, 

4*1-2.2, 

4,3,5 



Cool ing water 
discharge 



4,1,1.4,1, 
4.3*3 



4*1.1*4-2, 
4.3.3 



4,1.1.4.3, 
4,3.3 



4J,1,4,2, 
4.1*1.4*3, 
4*3,3 



4*1, 1,4,1, 

4,1-1.4,3, 

4.3.3 



4-1*1. 4,1, 
4.1*1.4.2, 
4,3,3 



Floodplain/ 
wetlands 



4.1.K6.1, 

4.1,1,6,2*1. 

4,3.7 



4-1.1.6.1, 

4*1*1.6*2.2, 

4-3.7 



4.1,1.6.1, 

4*1.1*6,2.3. 

4,3.7 

4.1-1.6.1, 
4.1.1,6.2*2. 
4-1.1,6.2,3, 
4-3*7 

4*1.1,6,2.1, 
4*1,1,6.2-3, 
4-3.7 



4,1.1-6*2.1, 

4.1*1.6*2.2, 
4.3*7 



Accidents 



4.1*3.1*4. 
4.1-3,1.5, 
4.3,13 



4*1,3*1.4, 
4.1.3.1*5. 
4.3,13 



4*1,3*1,4, 

4,1.3.1.5, 
4.3*13 



4.1-3,1*4, 

4.1.3.1*5, 
4-3.13 



4.1.3.1.4, 
4.1.3-1,5, 
4,3,13 



4,1,3,1.4. 

4.1*3.1*5, 
4.3.13 



TC 



m-^^^b^ 



order of magnitude » as would the need for process and potable water. Power 
for steam generation (about 2,270 kilograms per hour required to maintain the 
reactor building enviroiunent ) would come from the coiranercial grid; electric 
power needs for lighting, fans, sump pumps, monitoring equipment, etc.» would 
total about 2.5 megaWatts per reactor. The permanent workforce required to 
maintain the facility status and security for each reactor would comprise 
about 20 persons (a total of 60). Another 10 to 15 persons per reactor would) XC 
bfi em^loved on an occasional basis s 

In addition, because the reactors would not require the fabrication of fuel 
and target assemblies, fabrication facilities would become inactive* No 
irradiated fuel and target materials would be produced for reprocessing, and 
those facilities would be used only for the reprocessing of weapons components 
to reclaim and process plutonium and tritium, and to reprocess fuel stored in 
H-Area and received at the Receiving Basin for Off site Fuel (RBOF), These 
reduced operations would not require the level of operating and other support 
personnel currently employed at SRS; termination of K-. L-, and F-Reactor 
operation would result in the loss of an estimated 9,600 jobs at SRS* 

A* 3a SOCIOECONOTICS AND LAND USE 

This alternative, termination of operation and maintenance in cold standby, 
would result in a sharp reduction of staff (9,600 jobs) at the reactors 
themselves and at such supporting facilities as fuel and target fabrication 
plants and spent fuel and target processing plants. Termination would sharply 
reduce direct expenditures by DOE for local purchases and wages and salaries* 
There would be a conseauent secondary loss to the local economy of a large 
number of jobs, as well as taxes to local and state governments, due to the 
reduction in staffing and wages at SRS. 

^•3.2 HISTORIC AND ARCHAEOLOGICAL RESOURCES 

Termination of reactor operation would not restore any resources disturbed by 
prior construction. 

^.3.3 COOLING WATER WITHDRAWAL AND DISCHARGE 

Termination of reactor operation would greatly reduce withdrawals from the 
Savannah River* Approximately 1.5 to 3.0 cubic meters per second would be 
withdrawn to maintain water levels in L-Lake and flow in Steel Creek to 
protect fish in the stream. The reduced flow would result in less than 10 to 
15 percent of the impingement and entrainment effects estimated to occur 
during reactor operation* No thermal discharges would occur. Table 4-10 
lists discharges to onsite streams expected after termination of operation* 

k.3.h WATER DUALITY 

_ ^ 

The termination alternative would sharply reduce the discharge of liquid 
effluents to onsite streams. The chemical characteristics of these streams 
would change from those existing during reactor operation. 
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4*3.5 GROUNI^ATER USE AND QUALITY 

Termination of reactor operation would reduce groundwater withdrawal to less 
than 4,300 cubic meters per day. DlBcharges from reactor disassembly basins 
would cease, but tritiated water moving from the seepage basins would continue 
to outcrop at L-Lake for about 5 years, at Indian Grave Branch for about 6 
years, and at Steel Creek for 30 years after reactor operation ceases* The 
basins would be maintained for possible future use. 

4*3*6 AIR QUALITY 

Termination of reactor operation would require substantially less steam (an 

aef-tnifli-oH 9, 97Ci lf\ ^ ritrr'atnfi n^r hniir ner reactorl and electrical enerev (2.5 



megawatts per reactor), Onsite powerplante would operate at reduced power 
levels, with consequent reductions in emissions. 

k 

4.3*7 FLOODPLAIN /WETLANDS 

Termination of reactor operation would not affect the SRS floodplain* In 
XC 1 addition^ termination would permit the eventual recovery of wetlands and end 
the growth of the delta in the swamp. 

4,3-8 AQUATIC BIOTA IMPACTS 

Termination of reactor operation would eliminate the thermal, stream erosion, 
and deposltional effects in receiving streams* A reduction in eutrophication 
and hypolimnlon anoxia in L--Lake would occur. Fish kills would be 
XC I eliminated. Flows in Steel Creek to support fish spawning activity would be 
maintained by makeup water withdrawals from the Savannah River to L-Lake* 

4*3.9 THREATENED AND ENDANGERED SPECIES 

Termination of reactor operation would not adversely affect any threatened or 
endangered species; mitigation measures currently in effect for protection of 
TC j these species would be maintained. 



Placing the reactors in cold standby would sharply reduce the volume of 
domestic trash from these areas. In addition, reductions in support facility 
activities would result in smaller voltimes of domestic solid wastes. 

4.3*11 HAZARDOUS WASTES 

Termination of reactor operation at SRS would sharply reduce the rate of 
generation of hazardous, radioactive, and mixed wastes, but would not affect 
continuing waste management strategies for treatment and cleanup of SRS waste 
sites. 

4.3*12 NORMAL RADIOLOGICAL RELEASES AND EFFECTS 

Termination of reactor operation would substantially reduce the SRS 
radiological exposure contribution, but would not measurably change the total 
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radiation exposure to the local or regional population from other sources, 
including natural background* 

4.3*13 REACTOR ACCIDENT RELEASES AND EFFECTS 



Termination of reactor operation, defueling, and maintenance of the reactors 
in cold standby would eliminate the possibility of releases of radioactivity 
from design-basis and more severe reactor accidents and their risks. 

4.3.14 SUMMARY OF ENVIRONMENTAL CONSEQUENCES OF TERMINATION ALTERNATIVE 



2-3 summarizes the impacts of the termination alternative and compares 
biieni uo 1,1*6 iiiipactS Oj- tue propossu acLion^ no^^ac t-ion aju terna^^ive * 



Table 



4.4 DECONTAMIN ATION AN 




iiiNG 



Regardless of the alternative selected, K-, L-, and P-Reactors eventually I to 
would undergo decontamination and decommissioning. Flans for these activities 
would be subject to environmental and public review before they could occur. 
Previous SRS-related documents (DOE, 1984a, 1987c) provide information onl TK 
options and decommissioning plans. 



4*5 MITIGATION MEASURES 

This section describes various potential mitigation measures for the SRS 
reactors that are not already included in the description of the proposed 
action or the alternatives [40 CFR 1502.14(f)]. It also describes biological 
resource mitigation efforts related to thermal effects (fish kills and 
wetlands) and entrainment. 



)1 



L-78-12 
L-84-01 
TO 



4.5*1 CONTAINMENT DOME 



The containment-dome concept would involve surrounding each SRS reactor 
building complex with a containment structure similar to those used in 
commercial nuclear powerplants * A containment structure effectively becomes a 
large pressure vessel or tank that contains the steam, water, and radioactive 
material that could be released in the event of a reactor coolant system pipe 
break (i.e. , a LOCA). The containment structure at a commercial nuclear 
powerplant is typically a large, reinforced-concrete, domed cylinder with a 
steel liner that is as leaktlght as practical. Such containment structures 
are designed to withstand the pressure (in excess of 0.35 megaPascal) that 
would result if the reactor coolant system (RCS) piping suddenly burst and 
released steam and water (typically held at 15 megaPascals pressure and 293**C 
in the RCS) to the reactor building* 



Unlike commercial 
pressures and tempe 
Consequen t ly , these 



tors, the SRS reactors operate at relatively low 
tures of 0.034 megaPascals and 105*0, respectively. 
reactors operate with essentially no stored energy that 



i^rr^iil /I 1^A t->^n 



A^ 1-n 4-Vi 



£,L 






<7 ^ J- ^^ WU 












a. 



LOCA. Because of the very low stored energy and the venting of the 
confinement structure through filters and a stack, the risk of 
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overpreesurlzing confinement following an accident is much less than 
overpressurizing containment in a commercial plant* The National Academy of 

IE I Sciences-National Academy of Engineering Report (NAS/NAE, ^1987) ^lotes^ that 
there is no compelling evidence to show that adoption of the containment 
concept would substantially improve the safety of the SRS reactors* In fact, 

TE ) the NAS/NAE Report also notes that some countries in Western Europe have 
expressed interest in modifying the containments of some commercial plants so 
they can function more like confinements following a severe accident. 

The SRS reactors were built in the early 1950s* before containment /confinement 
systems became accepted practice for commercial nuclear reactors. In the 
1960s, a variety of containment /confinement systems was considered for SRSj at 
that time* the filtered and vented confinement system was selected as the 
optimum balance between cost and risk. While possible In principle* the 
construction of containment domes over the SRS reactor buildings would 
represent a formidable engineering challenge. 

Each containment dome would have to be a concrete structure, eemlellipsoid in 
shape, with an approximate diameter of 183 meters at the base and a height of 
more than 60 meters. The concrete would have to be lined with welded steel 
plate to achieve a leak-tightness standard similar to that for commercial 
plants (i.e., less than 0.1 percent leakage of the enclosed volume per day). 
The belowgrade areas of the reactor buildings would also have to be sealed 
with steel plate to achieve the same leak-tightness standard. Extensive 
modifications to the existing ventilation system would be required to supply 
fresh air to the new dome during normal plant operation. These modifications 
would also include the ability to isolate and recirculate air inside the dome 
after an accident* 

Based on 1989 dollars, the estimated cost of constructing such a containment 
dome is more than i900 million. Calculations show that the dome would reduce 
AvriAgiT^e to the f^ublic following a design-bails accident with an existing 
confinement by 450 person-rem. This translates into a cost/benefit ratio of 
^2 million per person-rem averted and contrasts sharply with the NRG 
cost/benefit ratio per person-rem averted. The NRC provides the value of 
$1,000 per person-rem (1983) as a basis for estimating the need for additional 
equipment to reduce exposure from radioactivity in effluents from nuclear 
ic I powerplants (10 CFR 50, Appendix I; NRC Regulatory Guide 1.110). 

4.5.2 INTERNAL CONTAINMENT STRUCTURE 

In this concept, the containment structure would be located inside the reactor 
buildings in the form of a steel liner. The internal containment would seal 
the actuator tower » the reactor process room, the heat exchanger bays, and the 
main pump rooms. The entire containment zone would be lined with welded steel 
plate, which would have seal -welded penetrations in most cases and nonshrink 
grout for others , such as electrical conduits and cable trays . Special 
enclosures would be provided for corridors, doors, pump shaft penetrations* 
and other entrance/exit points. 

A Ti*aw he>at-^ramn\ral oirot-am urMi1/4 HflV** hn ho nrrtVT rf**d tO DTfiVent Containment 

overpressurization due to the heat released from a core-melt accident* The 
system would include a deluge spray that would be used to cool the open volume 
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Inside the containment 
into the containment » 
exchangers and into the 



zone- After the initial supply of water was sprayed 
it would be recycled by pumping it through heat 
spray nozzles. 



A new recirculating ventilation system would also be required for the 
containment zone. The system would always be on line except for purging 
operations during reactor shutdown. The existing ventilation system could 
serve the areas outside the containment zone. During reactor operation, a 
small amount of outside makeup air would have to admitted to keep the actuator 
tower and crane service areas habitable. 

The estimated cost of the containment concept is $250 million} it should 
reduce the dose from a design-basis accident by approximately 455 person-rem. 
This represents a cost/benefit ratio of $550, Oob per person-rem averted, which 
is 550 times the NRC value for reactor equipment improvements (i.e., $1,000 
per person-rem averted). 

4.5.3 DETRITIATION SYSTEM 

The heavy^water coolant/moderator accumulates tritium in concentrations that 
can represent a significant source of exposure to the reactor *s operating and 
maintenance staff. The small qiiantltles of moderator transferred with the 
fuel to the disasiembly basin also carry tritiated water, which has been 
discharged after procesBlng to seepage basins. As noted in Section 2.1.2, DOE 
is considering direct discharge of this water to oneite surface streams via 
NFDE8 outfalls in each reactor area to eliminate this source of groundwater 
contamination, end will meet with EPA and BCDHEC to determine the preferred 
approach. 

A detritlatlon system should lower the tritium content of the heavy-water 
moderator in the SRS reactors by a factor of approximately 10 (e.g. , from 
about 17 to 1.7 curies per liter). Detritiation of the moderator would be 
accomplished in a central facility or moderator detritiation plant (MDp3 that 
is remote from the three reactors. The process most likely to be considered 
is based on vapor-phase catalytic exchange between heavy-water feed and 
detritiated deuterium, coupled with cryogenic distillation of the gaseous 
deuterium to remove the tritium. DOE has periodically examined the 
feasibility of detritiating the reactor coolant/moderator (DOE, 1984a, 1987c), 
and has concluded that the dose reduction benefits were not adequate given the 
cost of such a facility. 

The lowered tritium activity in the moderator could result in reduced off site 
releases, reduced occupational exposures to onslte personnel, and reduced 
impact of low probability loss-of-pumping and heavy-water spill accidents at 
the reactors. However, new hazards would be introduced as the result of 
transporting moderator to and from the reactors. Assuming transportation by 
7,500-liter truck, there would be an approximate total of four feed and 
product shipments per week between the reactors and the MDP. Initially, each 
feed shipment to the MDP could contain as much as 129,000 curies of tritiated 
moderator; over time, this figure would reduce to 12,900 curies per shipment. 
The product shipments that are returned to the reactors would contain about 22 
percent of the feed shipment. Moderator handling equipment would be required 
at both the reactors and the MDP, Careful makeup of joints and flanges on 
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this equipment would be necessary to prevent spills that could result in both 
off site releases and exposures to personnel operating the equipment. 

The collective dose averted by the MDP over a 10-year period was determined, 
assuming that each reactor's heavy-water tritium concentration was a maLximum 
of 17.2 curies per liter, that the MDP would be capable of reducing these 
concentrations by a factor of 10 in a 9-year period » and that the releases to 
the environment would be proportional to the coolant/moderator concentration. 
The results indicate a collective dose savings over this period of about 430 
person-rem* With an estimated capital cost of il25 million, and an annual 
operating cost of more than $6 million per year (DOE, 1984a), the cost per 
person-rem averted over the 10-year period would be about $400,000. This 
substantially exceeds the value of $1,000 per person-rem used by the NRC to 
assess the cost-benefit of additional effluent reduction at commercial nuclear 
powerplants* 

Previous studies (Bauingarten, 1983) concluded that the best permanent solution 
is reduction of moderator tritium level by detritiation, although they 
identified other less adequate, solutions, including the replacement of 
reactor deuterium with virgin unirradiated deuterium, increased holding time 
for disassembly-basin purges, and improved flushing of discharged assemblies* 



Considerable 

the reactor 

efforts will 



effort has been expended to minimize the tritium carryover 
to the disassembly basin. A thorough literature search of 
be used to minimize such carryover further (Fanning, 1990). 



from 
past 
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Ispl^te the DiffQharge and Exit Canal - A small basin (such as the 
Discharge and Exit Canal) could be isolated from the rest of the 
disassembly-basin to receive discharged assemblies . This area would 
receive most of the transferred tritium* Water from this basin would 
be treated or dispo&ed of as waste. As an alternative j a separate dip 
tank could be installed in the process room. The tank would provide 
extra washing of the assemblies. The tank water would have to be 
treated or disposed. 
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could be stored to allow 
decayed to an acceptable 
environment. 



- Given sufficient capacity, disassembly purge water 

tritium decay* After the tritium level had 
level, the water could be released to the 



Increase Disassembly Wor ker ghie].ding - If workers 
the basin water itself, purging to reduce worker 
unnecessary. 



were shielded from 
exposure would be 




rease Discharge t^aclfiin^ Flushi n g Ab i lity - Increased flow rates and 
coverage would increase moderator recovery and reduce tritium carryover. 

Several waste management options for the handling of tritiated disassembly- 
basin water have been documented (DOE, 1987c). These options include direct 
discharge to onsite streams, evaporation, and continued use of seepage 
basins* Each of these evaluations has selected the continued use of seepage 



4-142 



03 



D 

h 



basins as the environmentally preferred option. Table ^S stjirnnarizes the 
radiological impacts of these three disposal options. As the table indicates ^ 
direct discharge of disassembly-basin purge water produces collective doses 
about 30 percent higher than either evaporation or the continued use of 
seepage basins. The evaporation option produces the highest maximum 
individual dose at the SRS boundary. 

The continued consideration of tritium abatement procedures will enable DOE to 
determine if it can implement cost-effective solutions « 
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4, 5. A CONFINEMENT IMPROVEMENTS 



reduction of 




As part of the improved confinement concept, each reactor would receive a new 
stack 142 meters high, which would be seismically qualified to a peak ground 
acceleration level of 0.2g. The stack would receive the combined airflow from 
the reactor process room and other areas of the reactor building (belowgrade 
purification). All air would have to pass through the existing confinement 
filters before reaching the stack. In the event of a reactor accident, the 
air from the reactor room would also have to pass through the low-temperature 
adsorption system. The taller stack provides a better means to disperse 
gaseous radioisotopes passively, allowing more decay time before they reach 
the ground than the existing stack. 

The reactor room spray system, which includes both water supply and collection 
systems, is another design feature that is part of the improved confinement 
concept. In the event of a core-melt accident, the system would be actuated 
automatically to reduce reactor room temperature and pressure* The system 
would also reduce bromine and iodine loading on the confinement filters by at 
least 75 percent through the use of a buffered water solution that is sprayed 
during the Initial 20 minutes of system operation. After nearly exhausting 
the buffered spray water, the system would switch automatically to plain 
water, which would be sprayed until the system was manually shut down* 
Contaminated spray water would be diverted to a collection tank that would be 
shielded for radiation and cooled to remove decay heat. 

In the event of a core-melt accident, air drawn from the reactor room 
recirculating system would be diverted through a low-temperature adsorption! te 
system (LTAS) to capture trititim and noble gases* At the same time, all 
sources of air into the reactor room or recirculatine loon* exceot unavoidable 
leakage, would be isolated. The LTAS would operate in several stages. In the 
first stage, hydrogen and tritium in the air stream would be oxidized in a 
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converter vessel to form ordinary and tritiated water. Next, moisture would 
be removed 5 leaving dry air that would contain only the noble gases xenon and 
krypton. The air stream would be cooled to about -60**C just before entering 
the noble *as adsorT^tion columns ^ which would release a concentration of noble 
gas that is 25 percent of the Incoming concentration but that had decayed for 
more than 6 hours. The LTAS would be designed to process a maximum estimated 
L-4^-12\ flow rate of 0*93 cubic meter per second (Petry et al., 1986). 

Rough estimates for the improved reactor confinement concept place the cost at 
more than il50 million. Based on an estimated exposure reduction of ^60 
person-rem, the concept has a cost /benefit ratio of at least $325*000 per 
person-rem averted. This ratio is substantially more than the NRC celling 
value of $1,000 per person-rem averted* A more detailed analysis should show 
the cost/benefit ratio to be even higher, because the rough cost estimate does 
not include the costs of constructing the reactor room spray system or the 
research and development costs associated with LTAS* 

4.5.5 ELEVATED PIPING CONCEPT 

The elevated piping concept embodies plant design features that would preclude 
flow instability and ECS phase problems, following a DEGB in the reactor 
coolant system piping at 100-percent power. These features involve new 
modifications that would allow adequate water levels to be mairitained in both 
the plenum and reactor tank (vessel), so fuel assemibly channel boiling would 
be prevented during all phases of the DEGB, including long-term cooling. The 
following paragraphs describe important design features of this elevated 
piping concept. 

Sections of primary water (PW) piping that connect to the plenum inlet nozsles 
would be elevated approximately 1.5 meters higher to ensure that water does 
not reverse-flow from the plenum via a PW supply-line break* To gxiard against 
siohonine: from the break, antisiohon valves would be installed in the nioinff 

at the apex of each elevated PW line* A concrete coffer dam (guard vessel) 
approximately 1.5 meters high would be constructed around the plenuun to 
contain any leakage from breaks in the plenum itself or the plenum inlet 
nozzles. The elevated piping would pass over this guard vessel before 
connecting with the plenum inlet nozzles. Both the elevated piping and the 
guard vessel would allow an adequate plenum water level to be maintained after 
an accident. 

To prevent the loss of flow from an ECS line due to a break in a PW loop> all 
ECS lines would be rerouted and connected to plenum inlet lines inside the 
concrete guard vessel* The gas volume that presently separates light water in 
the ECS lines from heavy water in the PW piping would be eliminated to avoid 
the introduction of noncondensable gases in the plenum. In addition, an 
automatic tank injection system (ATIS) would be installed to minimise the 
possibility of introducing air into the plenuun. The ATIS would inject heavy 
water directly into the bottom of the reactor tank, preventing a drop in tank 
level and subsequent air ingress via puutip aspiration or 0-ring leakage* 

ns a 4.inai mitigative measure, secondary vguard^ piping would be placed atGund 
the existing PW piping in all six coolant loops, from the concrete penetration 
near the tank outlet to the highest point that the piping reaches before it 
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enters the heat exchangers. The PW pumps would not be enclosed by this guard 
piping, which would limit the break flow to much less than the DEGB* During 
the accident recovery phase, the guard pipe would also create a standpipe 
effect to maintain acceptable tank levels while the reactor is being defueled 
(EG&G, 1989)* 1 L-44-12 



The elevated piping concept is being considered only as a possible mitigative 









X 10"^ per year) when the reactor is operating at full power. The preliminary 
cost estimate for modifications associated with the elevated piping concept is 
more than $75 million • Other concepts being considered » such as a fast 
shutdown system, could add as much as 50 percent to the preliminary cost 
estimate. Although no final cost estimate is available for the elevated 
piping concept, such a number would be expected to be much higher than the NRC 
ceiling value of dil»0O0 per pereon-rem averted. 



4,5.6 ENTRAINMENT MITIGATION 

DOE has confirmed the absence of significant impacts of past entrainment 
losses on fish and other aquatic populations in the Savannah River in a 
Section 316(b) Demonstration and other extensive river studies. Further, DOE 
is planning to conduct additional studies in the river to address the current 
effects of SRS operations* Ichthyoplankton sampling will be conducted from 
March to June 1991 to assess the abundance and distribution of fish eggs and 
larvae near river intakes IG and 3C. The sampling, which will occur at least 
weekly during the main spawning season, will assess diurnal and seasonal 









In addition, DOE will conduct studies near the intake canals during periods of 
cooling water withdrawal to determine the portions of the river that 
potentially are subject to the effects of entrainment. The results of the 
data analysis will be used to assess striped bass and American shad abundance 
in relation to previous river sampling studies; to estimate ichthyoplankton 
entrainment rates, particularly for striped bass and American shad; and to 
determine if mitigation is required. 
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4.5.7 THERMAL MITIGATION 



4.5.7.1 K-Reactor 



TE 



Since K-Reactor came on line in 1954, it has been operated in a once— through 
cooling mode, with direct discharge of cooling water effluent to Indian Grave 
Branch. 

DOE prepared an EIS (DOE, 1987b) to address the potential environmental 
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discharges from K-Reactor (and C-Reactor and the D-Area coal-fired 
powerhouse) * That EIS considered three cooling water alternatives: the 
construction and operation of a once- through cooling tower, the construction 
and operation of a recirculating cooling tower, and the continuation of direct 
discharge - or no action. 
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In its Record of Decision (DOE, 1988e), DOE decided to construct and operate 
(subject to the authorization and appropriation of funds by Congress) 
recirculating cooling towers for both K- and G-Reactors a.nd to implement 
increased-f low-with-mixing for the D-Area powerhouse at SRS. The 
recirculating system would discharge only blowdown water to the receiving 
stream. The implementation of cooling water systems for major sources of 
thermal effluents at SRS will enable compliance with the thermal provisions of 

amended) between DOE and SCDREG (see Section 5,2.5)* DOE originally supported 
once-through cooling towers as its preferred alternative. However, comments 
received from EPA (DeHihns, 1987) stated that the once-through cooling-tower 
alternative does not ensure the ^'protection and propagation of a balanced 
indigenous population of shellfish, fish and wildlife**; the State of South 
Carolina (Shaw, 1987) reinforced the EPA opinion that the recirculating 
cooling alternative would be the only permittable (and, therefore, 
environmentally preferable) alternative* 






Deferring the full-flow testing and the 
IC luitil the cooling tower is available would 
of the flow and thermal discharges. 



umption of production at K-Reactor 
mitigate the immediate consequences 
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Following mitigation with the recirculating cooling-tower system, the 32*2*C 
maximum Class B water-quality criterion (SCDHEC, 1989) will be met 
consistently in Pen Branch; however, the other Class B temperature criterion, 
which requires no more than a 2*8**C rise above ambient, will be exceeded 
occasionally in Indian Grave Branch and to a lesser extent in Pen Branch, 
These exceedances of the Class B limits should be infrequent and generally 
result in less than a 3*C increase above ambient stream temperatures. 
However, a biological monitoring [i*e.. Section 316(a)] study will be 
performed after the cooling tower is operating to demonstrate if a balanced 
biological community would be maintained as previously estimated. 
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DOE is evaluating options for mitigating impacts to 
resulting from resumption of production without a 
options are being evaluated within a framework that 
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year of previously unimpacted forested 
to uplands or open water and that such 
waters, fish and wildlife habitat, 
biological productivity may be largely 
tower becomes operational. 



wetlands , it will not convert wetlands 

wetland functions as retention of flood 

nutrient export and retention, and 

restored on 500 acres after the cooling 



Of the 670 acres of wetland communities in the Pen Branch delta that could be 
altered as a result of resumption of production without a cooling tower, 
approximately 500 acres would revegetate naturally within a short period after 
the cooling tower becomes operational* This would leave approximately 170 
acres consisting of a stream channel and adjacent banks within the influence 
of the flow from the recirculating cooling tower. Some of this 170 acres 
would require replacement. This 670 acres has revegetated by natural 
succession since the cessation of K-Reactor production in April 1988* In the 
Pen Branch swamp, an additional loss of tree canopy in the forested wetlands 
(cypress-tupelo forest) would continue at the rate of 10 to 12 acres annually 
as a result of high temperatures and flows during the period of production 
without a cooling tower* 
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DOE is evaluating two basic mitigation approaches for implementation. The 
first approach is to evaluate and examine the feasibility of restoring 
wetlands on Pen Branch after the cooling tower becomes operational. Actions 
to be evaluated focus on the reforestation of the delta with 2-year-old 
cypress-tupelo seedlings* This option would utilize knowledge acquired since 
1988 of natural revegetation of the Pen Branch delta and should accelerate 
natural succession of the wetland communities to the original cypress-tupelo 
forest* 

The second approach is to evaluate and determine the feasibility of providing 



enhancements at wetlands sites 
new wetlands in place of or in 
highest priority would be given 
similar riverine wetland sites 



other than Pen Branch, and /or of establishing 
addition to reforestation on Pen Branch* The 
to examining opportunities for enhancements to 
on SRS streams (e*g., Steel Creek or Fourmile 
Branch)* Opportunities for enhancements of nonriverine areas on and off SRS 
would also be considered; this includes evaluation of the potential for 
restoration of nonriverine wetlands* including Carolina bays, impacted by 
activities that occurred before DOE acquisition of the Site. Potential 
methods that DOE would consider for restoration of these wetland areas would 
consist primarily of reforestation of wetlands or alteration of the current 
hydrologic regimes to mimic historic conditions more closely* 

The DOE evaluation of these mitigation options includes a commitment to 
implement a monitoring program to determine the precise nature and magnitude 
of wetland losses resulting from the resumption of K-Reactor production before 
cooling-tower operation, and subsequent recovery and revegetation after the 
start of tower operation. An initial phase of this monitoring would occur 
during the first year of K-Reactor production to provide input to select 
appropriate mitigation actions* DOE must discuss these actions with 
appropriate Federal and state agencies to. obtain their input before they 
become final* This implementation process will be fully explained and 
documented in a mitigation action plan (MAP), which will detail the course of 
action to be taken and a timetable for action completion. 

Any mitigation involving enhancements to riverine wetlands, streams, or areas 
other than Pen Branch would begin as soon as possible after the mitigation 
action plan becomes final. Any mitigation involving Pen Branch would begin 
after the cooling tower becomes operational. DOE policy is to preserve and 
protect wetlands resources at SRS in accordance with the national goal of no 
net loss of wetlands. DOE will implement mitigation to achieve this goal* 

A. 5. 7*2 L-Reactor 
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L-Reactor operated originally from 1954 until 1968, when it was placed in 
standby status due to a decreasing demand for defense nuclear materials. In 
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narcn 1981 , activities were initiated to renovate ana upgraae ij^is.eactor zo une 



same condition as that of the operating SRS reactors. Renovation 
upgrading activities were essentially complete in October 1983, 



and I ^E 



Thirty-three alternative cooling-water systems and seven other alternatives 
were considered for implementation in the restart of L-Reactor. The 33 
systems included seven once-through cooling lakes, four recirculating cooling 
lakes ^ nine once-through cooling towers, nine recirculating cooling towers. 
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and four direct discharge alternatives- The seven other mitigation 
alternatives included thermal cogeneration, low-head hydropower, modified 
reactor operation, fisheries management programs, restocking, protection of 
similar wetlands, and support of fisheries research. 

The EIS led to a Record of Decision (Hodel, 1984) that stated that DOE had 
decided to proceed with the restart of L-Reactor using the preferred cooling 
water mitigation alternative discussed in the EIS. Before restart, DOE would 
construct a 1,000-acre cooling lake by Impounding a portion of Steel Creek, 
which, when coupled with modifications to the reactor's power level, would 
ensure that the thermal effluent from the reactor would comply with the NPDES 
permit to be issued by SCDHEC* (Permit requirements are described in Section 
4,1,1.4.2.) 

After L-Reactor became operational, DOE would conduct studies to confirm the 
effectiveness of the cooling lake and decide on the need for precoollng 
devices to allow greater operational flexibility (DOE, 1984a,b). As discussed 
in Section 4.1.1.4.2, DOE la presently conducting biological studies in L-Lake 
and Steel Creek to confirm the adequacy of the lake as a cooling reservoir. 
Initial results of the studies suggest that balanced biological communities 
are developing satisfactorily in L-Lake and Steel Creek. Fish have been 
killed in the upper end of L-Lake due to thermal discharge when L-Reactor 
started up after extended outages. 

On June 6, 1990, 8CDHEC issued an executed settlement agreement with DOE on 
fish kills in upper L-Lake. This agreement requires DOE to submit a report to 
SCDHEC describing options for avoiding future fish kills, identifying the 
selected options to be pursued, and providing a schedule for Implementation. 
On July 5, 1990 » as required by the settlement agreement, DOE submitted to 
SCDHEC a Remedial Action Plan describing options for avoiding future fish 
kills. 

DOE has explored the following options: 

Reducing the rate of temperature increase during restarts to give fish 
more time to leave the discharge areas 

Recontouring the shoreline to eliminate areas where fish have become 
trapped by thermal plumes 

Using curtains to alter thermal plume mixing and produce relatively 
cool refugia in the discharge areas 

Reducing discharge temperatures by greatly reducing reactor operations 
Constructing cooling towers 

Placing a weir in the mouth of the discharge canal to keep fish from 
entering 

Removing aquatic vegetation to reduce fish abundance in the discharge 
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• Isolating the upper end of L-Lake to prevent it from being recolonized 
by fish 

The options that DOE selected for implementation include reducing the rate of 
temperature increase during reactor restarts, constructing a weir in the mouth 
of the discharge canal, and limited recon touring of the shoreline near the 
discharge points in L^Lake* DOE would conduct research and monitoring to 
determine the effectiveness of these options and the direction of further 
actions in L-Lalte, if necessary* 

Procedures for reducing the rate of power ascension during reactor startups 
would be developed and implemented before the resumption of production of 
L^Reactor, The weir in the discharge canal would be constructed before the 
resumption of production of L-Reactor. Shoreline recontouring, which requires 
more extensive design ^ construction, and permitting activities, would be 
conducted during the first extended outage that follows the granting of a 
Corps of Engineers 404 permit • After SCDHEC review and approval, DOE will 
undertake the impleinentation of the selected options in accordance with the 
approved schedule* 

4,5,7.3 P-Reactor 

P-Reactor cooling water was withdrawn from the Savannah River and discharged 
to Steel Creek from 1954 to 1961. Par Pond was formed in 1957 and 1958 by 
placing an earthen dam across Lower Three Runs Creek, Par Pond was used as a 
principal source of cooling water for R-Reactor from 1958 to 1964 and as a 
partial source of cooling water for P-Reactor from 1961 to 1964, supplementing 
Savannah River water. Since 1964, when R-Reactor was placed on standby, 
P-Reactor has used Par Pond as a source of recirculating cooling water. 

The renewal NPDES permit, issued to SRS to be effective January 1, 1984 (State 
of South Carolina, 1983), specified that P-Reactor cooling water must meet 
South Carolina Class B stream criteria, with maxlmxim temperatures of 32.2*C 
and rises above ambient of no more than 2#8*C at the cooling water outfall 
near the discharge from the P-Reactor heat exchangers* Although water 
temperatures at the outfall range from ambient to approximately 75^C, 
continued temporary operation ot ?*-Reactor w^tn temperature requirements as 
described in the 1976 NFDES permit was allowed under Consent Order 84-4-W, 
which accompanied the NPDES permit renewal. However, it also ordered that 
biological studies be conducted, according to Section 316(a) and (b) of the 
Federal Water Pollution Control Act, as amended (33 USC 1326), and a report 
submitted to SCDHEC on or before December 31, 1985* 

DOE conducted the Section 316(a) and 316(b) studies (see Section 5*2.p5) and 
submitted the reaults to SCDHEC. On May 14, 1987 > SCDHEC concurred with the 
DOE conclusions that balanced indigenous populations of fish, shellfish, and 
wildlife presently exist in Par Fond and that the present operations of 
F-Reactor pose no threat to the continued existence of a balanced indigenous 
biological community (Joyt 1987)* 

Biological studies in the P-Reactor cooling system, including Section 316(a) 
studies on the effects of reactor thermal discharges, have demonstrated that 
balanced biological communities have been maintained in Par Fond* Fish have 
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been killed in Pond C, a precooler pond upstream of Par Pond, due to thermal 
discharges when P-Reactor starts up after extended outages. 

On June 6, 1990, SCDHEC issued an executed settlement agreement with DOE on 
fish kills in Pond C. This agreement requires DOE to submit a report to 
SCDHEC describing options for avoiding future fish kills, identifying the 
selected options to be pursued, and providing a schedule for implementation* 
On July 5, 1990, as required by the settlement agreement, DOE submitted to 
SCDHEC a Remedial Action Flan describing options for avoiding future fish 
kills. 



L-78-07 



DOE has explored the following options; 

• Reducing the rate of temperature increase during restarts to give fish 
more time to leave the discharge areas 

• Recon touring the shoreline to eliminate areas where fish have become 
tranned bv thermal nlumes 

— Jt JT - ^- - ^ _______ ^ __ _. _ 

• Using curtains to alter thermal plume mixing and produce relatively 
cool refugia in the discharge areas 

• Reducing discbarge temperatures by greatly reducing reactor operations 

• Constructing cooling towers 

• Isolating the refuge areas in Pond C so fish cannot emigrate from them 
to potentially lethal areas 

• Raising the Pond C outlet crib so fish cannot emigrate from Par Pond to 
Pond C 

The options that DOE selected for implementation include reducing the rate of 
temperature increase during reactor restarts and limited recon touring of the 
shoreline near the discharge points in Pond C* DOE would conduct research and 
monitoring to determine the effectiveness of these options and the direction 

of further arhinns! in 



Pond C' if necessar^s 



Procedures for reducing the rate of power ascension during reactor startups 
would be developed and implemented before the resumption of production of 
P-Reactor, Shoreline recon touring, which requires more extensive design, 
construction, and permitting activities, would be conducted during the first 
extended outage that follows the granting of a Corps of Engineers 404 permit. 
After SCDHEC review and approval, DOE will undertake the implementation of the 
selected options in accordance with the approved schedule. 
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CHAPTER 5 
FEDERAL AND STATE ENVIRONMENTAL REQUIREMENTS 



5a APPLICABL E STATUTES > REGULATIONS. AND DOE ORDERS 

This chapter summarizes the major Federal and State of South Carolina 
requirements that are applicable to the operation of K-, L^, and P-Reactors* 
Table 5-1 lists the permits and other environmental approvals needed for 
reac tor operation • In addi t ion » the U.S. Department of Energy (DOE ) has 
established its own Orders to ensure the environmental, health, and safety 
protection of its facilities* 

National Environmental Folicy Act of 1969 > as am e nd e d (hi US C ^321 et seq.l 
the National Environmental Policy Act (NEPA) of 1969, as amended, requires 

tt„i-i ^_^_^-*-i«^ ^4: t-u^ i7aJai-*h1 r'rtir^i-rtfYKa-rt 1-" ^r\ rwe^riArt^ A HpI-.^tIpH statement on 

£li j_ agent; AC B Ui. l-hc r cu^^ ax \^w w *iij. ».Ain^Ax w ^ipv ^*. 'w^u.^ w ** w*-^-^^ -i^ — 

the environmental effects of proposed "major Federal actions significantly 
affecting the quality of the human environment*" This environmental impact 
statement has been prepared to further the purposes of NEPA and to provide 
information to the public in accordance with the Council on Environmental 
Quality Regulations on Implementing National Environmental Policy Act (40 CFR 
1500-1508) and DOE Guidelines for Compliance with the National Environmental 
Policy Act (52 FR 47662, December 15, 1987). 

Atomic Enerev Act of 1954, as amended _(42_USG 2Qll ..^t_se 

Pursuant to the Atomic Energy Act (AEA) of 1954, as amended, and the Energy 
Reorganization Act of 1974, most DOE defense-related operations are not 
subject to regulation by the Nuclear Regulatory Commission. DOE has issued 
extensive standards and requirements to ensure safe operation of its 
facilities that are exempt from NRC licensing. 

National Historic Preservation Act of 1966 (16 USC 470 et se q > ) 

nr^ «^*.«.,"4.« >^^*>t'-;^i'^«f--rn^(3 rtt- iitin^rtiral c T-*s^JS^#arl tn hA f^t.c\T^ c. DreflervatioH are 
required; however, DOE must provide the Advisory Coimcil on Historic 
Preservation an opportunity for comment and consultation as required by the 
Historic Preservation Act of 1966. Section 106 of this Act requires any 
agency with jurisdiction over a Federal agency undertaking to ^ provide the 
Council an opportunity to comment on the effect the activity might have on 
properties included in, or eligible for nomination to, the National Register 
of Historic Places (16 USC 470f). 

Executiv e Orders 1198 ^ (Floodpla in Man agement) and 11930 (Protection gf 

Wetlands) ( Mav 24. 1977) (10 CFR 1022) 



These Executive Orders require governmental agencies to avoid, to the extent 
practicable, any short- and long-term adverse impacts on floodplains and 
wetlands wherever there is a practicable alternative. DOE has issued 
regulations (10 CFR 1022) that establish procedures for compliance with these 
Executive Orders. 
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Table 5-1. Required Regulatory Permits and Notificatfons for Reactor Operation 



TC 



TC 



FacnUy/ActWities 



iiatei: 



^•mJh^ 



Process and 
Sanitary sewer 
outfalls 

Domestic water 
supply system 



Cool ing-water 
discharge 



K^Reactor cooling- 
tower construction 



I 



Wastewater 

treatment 
collection and 
transmission 

systems 

Water Supply 



Water withdrawal 
water use 



Mr 



K-, L-, and 
P-Reactor 
emergency diesel 
generators and 
diesel water pumps 

F-, H-, and M- 
Area process 
facil 1 ties 

0-, K-, and P-Area 

powerhouses 

Airborne Pollutants 
and Radionuclides 



Ma 



RequT rements 



NPDES permit - CWA 



Permit to construct 
groundwater wells, 

treatment, and 

distribution 

systems 

CWA Section 316(a) 
(thermal impact study) 

NPDES permU 

Dredge and fill 
permit, CWA 
(Section 404) 

Certif icationj CWA 
(Sectioti 401) 

Operating permit 



Operating permit 



Quarterly report 



Operating permit 



Operating permit, 
amendments 



Operating permit 



NESHAP standards for 

hazardous air 

pol lutants , 1 ncl udi ng 

radionuclides 

RCRA; "cradle-to- 
grave" management of 
hazardous wastes 



Responsible Agency 



SCDHEC, lAWD 



SCDHEC. Water 
Supply Division 



SCDHEC, lAWD 



SCDHEC, lAWD 
COE 



SCDHEC, lAWO 



SCDHEC, Bureau of 
Water Pollution 

Control 



SCDHEC, Bureau of 
Water Supply and 
Special Programs 

South Carolina 
Water Resources 
Commission 



SCOHEC, BAQC 



SCDHEC, BAQC 



SCDHEC, BAQC 



EPA 



DOE/SCDHEC/EPA 



Status 



Permitted; permit 
renewal appl i cation 
currently under review 

Permitted 



Study complete 



Discharge permitted 

Application under 
review, permit is 
considered by 
operating contractor 
to come under 
nationwide permit 

Permi tted 



Permitted 



Ongoing 



Permitted; permit 
renewal application 
currently under review 



Permitted 



Permitted 



Ongoi ng 



Interim and final 
status: 5 RCRA 
hazardous waste 
units, 96 ISS units, 
13 units proposed; 
FFA being negotiated 
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Table 5-1, Required Regulatory Permits and Notifications for Reactor Operation (continued) I XC 



Faci 1 1 ty/Acti VI ti es 



Requirements 



Solid Wastes 



s Substances 



Endangered Species 



Wildlife 
Coordination Act 

Anadromou? Figh 
Conservation Act 



Preservation 



Floodplain/Wetlands 



Underground Storage 
Tanks 



Abbreviations: 



BAQC 
CERCLA 

COE 

CWA 
DOE 
EPA 
FFA 

r n J 

lAWD 
NESHAP 
NMFS 
NPDES 

RCRA 

SCDHEC 

SCHPO 



SCDHEC Regulations, 
permits, and modifica- 
tions 

CERCLA, reporting, 
remedial action 

Consultation/biolog- 
ical assessment 

Consultation/consid- 
eration of fish and 
wildlife resources 

Consultation with 
FWS and development 
of mitigation plans 

Archaeological 
survey and 
assessment 

Assessment and 
determination 

Notification for 

existing tanks, 
permitting for new/ 
modified tanks 



Responsible Agency 



SCDHEC 



DOE/SCDHEC/EPA 



FWS and NMFS 



FWS 



FWS 



SCHPO 



DOE 



SCDHEC 



H*^^^^^^^^^^-^^^ 



IP^^B^^^H^db 



Status 



7 permitted solid 
(nonhazardous waste 
management facilities) 

Plan in place; FFA 
being negotiated 

Complete 



Complete 



Complete 



Complete 



Complete 



Notified 



Bureau of Air Quality Control 

Comprehensive Environmental Response, Compensation and Liability Act 

U*S. Army Corps of Engineers 

Clean Water Act 

U.S« Department of Energy 

U,S. Environmental Protection Agency 

Federal Facilities Agreement 






Industrial and Agricultural Wastewater Division 

National Emission Standard for Hazardous Air Pollutant 

National Marine Fisheries Service 

National Pollutant Discharge Elimination System 

Resource Conservation and Recovery Act 

South Carolina Department of Health and Environmental Control 

South Carolina Historic Preservation Office 
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Clean Air Act> as ame nded (42 USC 7A20) 



TE 



The U.S. Environmental Protection Agency (EPA) has delegated authority for 
regulation of air emissions (with the exception of radionuclide emissions) to 
the South Carolina Department of Health and Environmental Control (SCDHEC), 
Bureau of Air Quality Control, SCDHEC requires air emission construction 
permits for construction, alteration, or addition to a source of air 
emissions* An air emission operating permit is required for any new and 
continuing source of air contaminants. A Prevention of Significant 
Deterioration (PSD) review is required for any proposed new construction, or 
any modification, of a major source that will result in a significant increase 
in the emission rate. 



State authority for implementing and enforcing these regulations is 
in the South Carolina Pollution Control Act (1987 South Carolina Code 
annotated, Sections 48-10 et seq.) and SCDHEC Air Pollution 
Regulations and Standards » 6I-6Zt 



provided 

of Laws, 

Control 



EPA has promulgated regulations for radionuclide emission limits at DOE 
facilities (NESHAP, 40 CFR 61; 54 FR 51654). 




Mi^JS. 




TE 




• Sec ti on 3 X 6(a) 




1251 et 

- Section 316(a) of the Federal Water 
Pollution Control Act, as amended, authorizes the EPA Administrator (or 
the State, if appropriate) to set alternative effluent limitations on 
the thermal component of discharges if the owner /operator demonstrates 
(to the satisfaction of the Administrator or, if appropriate, the 
State) that the proposed thermal effluent limitations are *Wre 
stringent than necessary to ensure the protection and propagation of a 
balanced. Indigenous population of fish, shellfish, and wildlife in or 
on a body of water into which the discharge is to be made.*' The State 
of South Carolina has an approved National Pollutant Discharge 
Elimination System (NPDES) program; therefore the satisfactory Section 
316(a) demonstration is to be made to SCDHEC, which is the 
decisionmaker. The owner /operator must demonstrate, for a cooling 



Wati;3i. axteifiiative to 



be iiiipleuiOntedt that the critical functions Oi a 



particular trophic level are maintained in the water body as they 
existed before the Introduction of heat and that the Impact caused by 
the heated effluent will not result in appreciable harm to the balanced 
indigenous community* Thla demonstration is to include scientific 
evidence that a balanced biological community will be maintained} no 
adverse impacts to threatened and endangered species will occur; no 
unique or rare habitats will be destroyed} passage zone for 
representative important species will be provided; and receiving- water 
temperatures outside any (Btate-established) mixing zone will not 
exceed the upper temperature limits for survival, growth » and 
reproduction of any representative important species occurring in the 
receiving water fCoda of Laws of South Carolina. Title 48, Section 
48-1-100 1 NFDES Regulations 61*-9, Sections 1-21). 

Section 31fifb^ T^^ ijsn ngfi^ ^ Section 316(b) of the Federal Water 
Pollution Control Act (FWPCA), as amendedi states that: "Any standard 
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established pursuant to Section 301 or Section 306 of FWPCA and 
applicable to a point source shall require that the location, design, 
construction* and capacity of cooling water Intake structures reflect 
the beet technology available for minimizing adverse environmental 
Impact." In South Carolina, this demonstration is to be made to 
SCDHEC, which has received NPDES authority from EPA, The overall goal 
is to obtain sufficient information on intake entralnment and 
Impingement impacts on shellfish, etc* , in the water body to aid In 
determining whether the applicant * s Intake technology is the best 
available to minimize adverse impact on the aquatic communities. For 
existing Intakes, the goal is accomplished by providing reliable 
quantitative estimates of the entralnment and impingement damage/losses 
and by projecting the long- range effects of such damage/losses on the 
community and water body. The extent of adverse impact is estimated by 
assessing the relative biological value of the source water body zone 
of influence for selected ''critical aquatic organisms** and determining 
the potential for damages/losses by the intake structure. 




1 (33 use 13A11 - Section 401 of the Federal Water Pollution 
Control Act I as amended, requires certification from SCDHEC that 
discharges into navigable waters will comply with applicable effluent 
limitations and water-quality standards. This certification is a 
prerequisite for a 402 or 404 permit » 




- Section 402 of the Federal Water Pollution 
Control Act, as amended, is the basis for controlling "point source" 
discharges of pollutants into navigable waters of the United States 
through the NPDES . This system Is administered by EPA, which has 
delegated NPDES permitting authority in South Carolina to SCDHEC. The 
State of South Carolina Class B water classification standards 
(Regulation 61-68) provide limitations on thermal effluents. 

• Section 4Q4 (33 IfSG 1344) - The U.S. Army Corps of Engineers (COE) has 
the authority to implement these requirements for the discharge of 
dredged or fill material into the navigable waters of the United States 
(404 permits). EPA reviews applications for permits under Section 404 
of the Federal Water Pollution Control Act, as amended, and has **veto'* 
authority. The discharge of dredged and fill material Into waters of 
the United States, above the headwaters (defined as the point of 
average annual flow of less than 0*142 cubic meter per second), 
providing applicable reporting/permitting requirements are met, is 
covered under a nationwide permit Issued by COE. 

The South Carolina Budget and Control Board has a parallel permitting system 
with COE (permits for construction in navigable waters, Regulation 19-450), 
which is administered by the South Carolina Water Resources Commission 
(SCWRC). The permit application submitted to COE also serves as the permit 
application to SCWRC. 



TE 
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The Resource Conservation and Recovery Act (RCRA) hazardous waste program, 
which is administered by EPA, is designed to regulate hazardous waste by 
imposing management requirements on generators and transporters of hazardous 
waste and on owners and operators of hazardous waste treatment, storage, and 
disposal riyu; raciiitxes k^v ur^ ^ou-ii/vy. 

EPA has authorized SCDHEC to implement most elements of the RCRA program in 
South Carolina. 

In addition to hazardous waste management, RCRA applies to nonhazardous solid 
I waste and underground storage tanks. The Savannah River Site (SRS) has 
SCDHEC-regulated solid (nonhazardous ) waste management units and 
SCDHEC-regulated underground storage tanks. 

Com prehensive En vironme ntal Response, Compensat i on > and Liability Act of 1980, 
as amended f42 USC 9601 et seq. ) 

The Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) requires the investigation and remediation of hazardous substance 
releases. In July 1989, EPA (54 FR 29820) proposed SRS for inclusion on the 
National Priority List (NPL) under CERCLA (40 CFR 300), and adopted the final 
rule in November 1989 (54 FR 48184) . Accordingly, DOE is negotiating an 
Interagency Agreement (Federal Facilities Agreement) with the State and EPA 
Region IV . This agreement should be completed in the second quarter Oj. Fascaj. 
Year 1991. As a result of this agreement, many of the SRS waste sites 
(potentially 30) will be cleaned up under CERCLA. 

Noise Control Act of 1972, as amended (42 USC 4901 et seq.J 

Section 4(a) of this Act directs Federal agencies to the fullest extent 
consistent with their authority under Federal laws administered by them to 
carry out programs within their control in a manner that furthers the national 
policy of promoting an environment free from noise that jeopardizes health or 
welfare [42 USC 4903(a)]. 

Endangered Species Act of 1973> as amended (1 6 USC 1531 et sea._l 

The Endangered Species Act of 1973, as amended, is intended to prevent the 
further decline of endangered and threatened species and to bring about the 
restoration of these species and their habitats. The Act is jointly 
administered by the Departments of Commerce [National- Marine Fisheries Service 
(NMFS)] and the Interior [Fish and Wildlife Service (FWS)]. Section 7 of the 
Act requires Federal agencies to consult with the appropriate agency to ensure 
that any action authorised, funded, or carried out by a Federal agency is not 
likely to jeopardize the continued existence of any endangered or threatened 
species or result in the destruction or adverse modification of critical 
habitat of such species unless the agency is granted an exemption pursuant to 
Section 7(h) (16 USC 1536). 
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Fish An^ Wildlife Coordination Act^ as amended (16 USC 661 et seq.) 

The Fish and Wildlife Coordination Act requires that Federal agencies give 
full consideration to the conservation of fish and wildlife resources before 
proposing or authorizing development of water resource development projects. 
Specifically, the Act requires that consultation be carried out with FWS and 
appropriate state wildlife agencies with a view to the conservation of 
wildlife resources b^ "reventin*^ loss of and daina**'e to such resources and bv 



providing for the development and improvement thereof in connection with the 
project* The reporting agency is required to give full consideration to the 
recommendations of the Secretary of the Interior and the state agency • The 
project plan shall include such justifiable means and measures for wildlife 
purposes as the reporting agency finds should be adopted to obtain maximum 
overall project benefits* No permit is required by this Act. 

Migratory Bird Treaty Act, as amended (16 USC 703-712) 

The Migratory Bird Treaty Act was enacted primarily to protect birds that have 
common migration patterns between the United States and Canada, Mexico, Japan, 
and the Soviet Union. It regulates the harvest of migratory birds by 
specifying the mode of harvest, hunting seasons, bag limits, etc. The Act 
stipulates that it is unlawful to "kill... any migratory bird" outside an 
established season or within a restricted area. 

Safe Drinking Water Act of 1974, as amended (42 USC 300f et sea.) 

The primary objective of the Safe Drinking Water Act is to protect the quality 
of public water supplies and all sources of drinking water. SCDHEC has 
primary enforcement responsibility through the State Safe Drinking Water Act 
of 1976 (codified as Title 44, Chapter 55, of the 1976 Code of Laws of South 
Carolina t as amended). SCDHEC administration and enforcement consist of 
construction permits, preliminary site inspections, final construction 
inspections, monthly sampling of drinking water, and regular operations and 
maintenance inspections of public water supplies and facilities. 

Department of Energy Environmental. Healthy and jg^f ety Orders 

DOE is responsible for ensuring the health and safety of its facilities and 
has established comprehensive health, safety, and environmental programs. 
These programs are based on administrative directives or DOE Orders, which 
specify the procedures , responsibilities , and authorities for performing the 
various DOE functions. In March 1990, the Secretary of Energy formed a Task 
Force to review DOE nuclear safety Orders to issue replacement regulations. 
This review is continuing; however, until specific regulations are adopted 
through rulemaking, the following Orders are pertinent to SRS reactor 

fiDfirp f. -i nnft : 
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Order 5400.1, "General Environmental Protection Program 



■I 



• Order 5400.5, "Radiation Protection of the Public and the Environment" 

• Order 5440. IC, "National Environmental Policy Act" 



TC 
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Order 5480 *1B» "Environmental Protection, Safety, and Health Program 
for DOE Operations" 

Order 5480*4, "Environmental Protection, Safety, and Health Standards" 



Owned 



II 



• Order 5481* IB, ''Safety Analysis and Review System 



tt 



• Order 5482. IB, "Environmental, Safety, and Health Appraisal Program" 

♦ Order 5483*1, "Occupational Safety and Health Program for a Government 



Owned Contractor Operated Facility" 



• Order 5484.1, "Environmental Protection, Safety, and Health Protection 
Information Reporting Requirements" 

• Order 5500.3, "Reactor and Non-Reactor Facility Emergency Planning, 
Preparedness and Response for DOE Operations" 

Other applicable Orders include the following; 

• Order 5400.3, "Hazardous and Radioactive Mixed Waste Program" 

• Order 5400 • 4 , "Comprehensive Environmental Response , Compensation , and 
Liability Act Requirements" 



5.2 STATUS OF REGULATORY COMPLIANCE 



5.2,1 HISTORIC PRESERVATION 



Archaeological and historical investigations of the K-Area cooling tower and 
associated facility locations were completed in March 1989; these are the only 
locations involving ongoing construction associated with continued reactor 
operation. The survey revealed no archaeological or historic sites that are 
eligible for nomination to the National Register of Historic Places. 

DOE submitted an archaeological survey and testing report, which was prepared 
by the University of South Carolina Institute of Archaeology and Anthropology, 
to the South Carolina State Historic Preservation Officer (SCSHPO), An SCSHPO 
representative visited the survey area in the spring of 1989. DOE requested a 
concurrence in a determination of "no adverse effect" from the SCSHPO for the 
project because no sites eligible for nomination to the National Register of 
Historic Places were within the K-Reactor cooling-tower construction area. 
TC I The Deputy SCSHPO concurred in Jione 1989 with the DOE determination. 

5.2.2 SOLID AND HAZARDOUS WASTE MANAGEMENT 

Reactor operations generate a variety of residuals defined as solid and 
hazardous wastes under Federal and South Carolina law. Disposal will take 
place on the Site. There are seven permitted nonhazardous solid waste 
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management xtnlts (SWMUs) on the Site. DOE submits permit modifications to 
SCDHEC from time to time for expansion of existing imits. In addition, DOE 
has developed a RCRA Program Management Flan (Sires, 1984) for nonradioactive 
solid and hazardous waste on the Site, based on EPA and SCDHEC regulations* 




Several regulatory violations were cited during the Compliance Evaluation 
Inspection that EPA and SCDHEC conducted on March 13-17, 1989* These 
violations included deficiencies in inspections, the waste analysis plan* 
personnel training, and missing warning signs* A Notice of Violation (NOV) 
was issued on June 1, 1989, concerning these violations. SCDHEC conducted a 
followup inspection on October 17, 1989 » and found that all the violations had 
been addressed satisfactorily4 

SRS received an NOV in December 1989 for recurring violations of South 
Carolina Hazardous Waste Management Regulations (SCHWMR) R*61-79.262*3A(b) and 
R*61-79*270 for storage of hazardous waste for more than 90 days at 90-day 
accumulation areas without having applied for or received a permit for 
storage* A final settienient agreement (90-64-Sw, September 6, 1990) has been! ic 
developed to address these violations* 

SRS received Notices of Deficiency (NODs) from SCDHEC about inadequacies inliE 
the RCRA Part B petmit application volumes for the Consolidated Incinerator 
Facility, the Mixed Waste Management Facility, and the Defense Waste 
Processing Facility Organic Waste Storage Tank. SRS has answered these NODs* 
In addition, SRS received an NOD from SCDHEC about inadequacies in the RCRA 
Part B Closure Plan for F- and H-Areas. Revisions were submitted in May 1989; 
SCDHEC approved these revisions on June 23, 1989* 

SRS entered into two settlement agreements during 1989 as the result of 
violations of SCHWMR R* 61-79* Settlement Agreement 89-06-SW, effective 
February 22» 1989, resulted from the NOV issued in July 1988 on the 
accumulation of hazardous waste in drums of sal terete at the Naval Fuel | te 
Materials Facility* SCDHEC renewed the Z-Area DWPF Saltstone Facility Permit 
and incorporated changes to allow final disposition of the drums in that 
facility. Settlement Agreement 89-40-SW, effective December 21, 1989, 
concerned a violation of SCHWMR R* 61-79. 262 •34(b), resulting from the 



epeCUx,a£iVtJ ttt^CUfHUxtttiuii uj. phututfjraphlc fiXer SalutiQii* The viuAatXori has 

been corrected and the settlement agreement satisfied. 

In 1977, SRS submitted to SCDHEC the first application for a solid 
(nonhazardous) waste permit (for the sanitary landfill) . Subsequently, DOE 
obtained several solid waste permits and permit modifications (necessary for 
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expanding existing units) from SCDHEC. At present, SRS has seven permitted 
solid (nonha^ardous) waste management facilities* In accordance with the SRS 
permits » DOE is investigating SRS solid waste management units for remedial 
action needs. 

Both SCDHEC and EPA have Issued RCRA permits to SRS for certain hazardous 
waste management facilities* SRS also has facilities operating under "interim 
status" requirements; this means that the facilities were in existence before 
the effective regulatory date and that SRS has filed the necessary 
notifications and permit applications. These facilities will remain subject 
to interim status regulations (40 CFR 265) until SCDHEC finalizes its 
permitting actions. Some SRS hazardous waste management facilities are exempt 
from RCRA permitting requirements because they are permitted under the Clean 
Water Act (CWA); some facilities are operating subject to enforcement 
agreements with SCDHEC and EPA, SRS is also resolving minor violations with 
SCDHEC and EPA* SCDHEC and EPA perform annual RCRA inspections at SRS, and 
SCDHEC performs routine inspections at SRS at least weekly. 

The seepage basins at L- and P-Reactors and the containment basin at K-Reactor 
have been added to the SRS CERCLA Site Evaluation List, A schedule for 
closure of these basins is being prepared by the Operating Contractor, 

5*2.3 THREATENED AND ENDANGERED SPECIES 

Formal consultations have occurred between DOE and FWS to comply with the 
Endangered Species Act of 1973. Based on these consultations, FWS issued a 
biological opinion that the preferred alternative cooling system for K^Reactor 
should have no effect on the American alligator, red-cockaded woodpecker, wood 
stork (Parker, 1986), or bald eagle (Henry, 1986). NMFS had previously 
concurred in the DOE determination that the population of shortnose sturgeon 
in the Savannah River would not be adversely affected by SRS operations 
(Oravetz, 1983). Similar conclusions were reached for L-Reactor operations 
(DOE, 1984), and for the endangered species evaluated in P-Reactor area 
habitats as part of the P-Reactor Section 316(a) and (b) compliance 
demonstrations (Du Pont, 1985). In 1989* DOE again consulted with FWS, 
requesting information on species that could be affected by the proposed 
action (Wright, 1989). 

5*2,4 WILDLIFE AND FISHERIES 

The Department of Energy has consulted with the U.S. Fish and Wildlife Service 
about impacts to fish and wildlife* Furthermore, DOE and FWS will undertake a 
cooperative effort to mitigate impacts to fish and wildlife resources in 
accordance with the FWS Mitigation Policy. 

5.2,5 WATER QUALITY 

On December 15, 1983* SCDHEC issued SRS NPDES permit SC0000175. Previously, 
EPA Region IV administered this permit and generally required thermal 
compliance at the point of discharge to the Savannah River. In the permit 
renewal negotiations, SCDHEC stated that SRS operations caused State water 
quality standards to be violated in onsite streams and water bodies- To 
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require compliance with the State water-quality standards, SCDHEC reissued the 
NPDES permit with the compliant thermal limitations (32. 2 ''C maximum 
temperature and a maximum 2*8''C rise-above ambient temperature) at the point 
of discharge (e*g*, end of pipe) into an onsite water body* 

On January 3, 1984, SCDHEC and DOE entered into Consent Order 84-4-W allowing 
the continued discharge of thermal effluents pending completion of thermal 
mitigation studies and thermal mitigation projects required for SRS to come 
into compliance with water quality standards. The Consent Order superseded 
the NPDES permit's thermal limitations and imposed alternative thermal limits 
at the discharge point from Par Pond Dam and the onsite streams' points of 
discharge into the Savannah River. For evaluation of cooling water systems 
for C- and K-Reactors and the D-Area coal-fired powerplant, DOE submitted the 
Thermal Mitigation Study to SCDHEC on October 3, 1984. For P-Reactor 
discharge to Par Pond, SRS tandertook a CWA Section 316(a) Demonstration in Par 
Pond to determine if a variance to thermal standards was acceptable. Results 
of this study (Du Pont, 1985) were submitted to SCDHEC on December 26, 1985, 

1987. SCDHEC approval is conditioned upon SRS elimination of fish kills in 
Par Pond. SCDHEC is currently reviewing a fish kill remedial action plan 
submitted by DOE. For the evaluation of other SRS discharges, DOE submitted 
the Comprehensive Cooling Water Study to SCDHEC on March 2, 1988. 

Consent Order 84-4--W has been amended twice to provide a schedule for the 
construction of thermal mitigation alternatives (i.e. , a recirculating cooling 
tower for K-Reactor). Amendment 2 mandates completion of the K-Reactor 
cooling tower by December 31, 1992* 

The cooling water discharge for L-Reactor was incorporated into the SRS NPDES 
permit with an effective date of March 19, 1985. To meet water temperature 
criteria for this discharge, DOE created a 1,000-acre cooling lake on Steel 
Creek* NPDES permit requirements for L-Lake mandate the maintenance of State 
water-quality temperature criteria over at least 50 percent of the lake 
full-pool surface area; Section 316(a) Demonstration studies were required to 
confirm initial predictions by DOE [Preliminary Predictive 316(a) for L-Lake, 
May 17, 1984; Preliminary Predictive 316(a) for Steel Creek, August 16, 1984] 

\J±, UJ.XC UC V ^ J. Vj/XLIdl U aiXMi iiJ<lJ-Xl^dXCLll\«^^ UX CL 1LiCIJ>CLlX\^^\JL UJ.V/-LU{^-l-^«'CliJ- ^^ UlllilllJUl X l-i^ Xi-l CI k- 

least 50 percent of the lake and in Steel Creek. 

DOE submitted a plan to SCDHEC to conduct a biological monitoring program in 
L-Lake and Steel Creek; the plan was implemented in January 1986. The plan 
includes the monitoring of any fish kills that occur in L-Lake. Results of 
the first 2 years of the biological monitoring program were reported in June 
1988 {Du Pont, 1988) and are presently undergoing review by SCDHEC. 

DOE evaluated and presented cooling water alternatives for K-Reactor in the 
Environmental Impact Statements Alternative Cooling Water Systems, Savannah 
River Plant (DOE, 1987). Subsequently, a predictive Section 316(a) 
Demonstration was prepared on the selected alternative, a recirculating 
cooling tower (Du Pont, 1989). Construction of this tower is currently under 
way on an accelerated schedule; this could shorten the construction period by 
an estimated 6 months, or make the completion date about June 1992. K-Reactor 
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will operate with once-through cooling under Consent Order 84-4-W until the 
completion of cooling-tower construction on or before December 31, 1992. 
Because the Class B water quality criterion requiring no more than a 2,8'C 
rise above ambient temperature, will occasxonaxxy ue exces^^ew i.Oj.iOWj.ng 
mitigation^ DOE will continue to operate under Consent Order 84-4-W with a 
cooling tower until a Section 316(a) Demonstration has been performed, and 
SCDHEC has accepted it. DOB anticipates that the Section 316(a) process will 
take approximately 20 months t ' 

On June 6* 1990, SCDHEC issued an executed settlement agreement with DOE on 
fish kills in Pond C and L-Lake. This agreement requires DOE to submit a 
report to SCDHEC describing options for avoiding future fish kills, 
Identifying the selected options to be pursued, and providing a schedule for 
implementation. On July 5," X990, as required by the settlement agreement, DOE 
submitted to SCDHEC a Remedial Action Plan describing options for avoiding 
future fish kills. After SCDHEC review and approval, DOE will undertake the 
selected options In accordance with the approved schedule. 

On June 11, 1990, the Natural Resources Defense Council and the Energy 
Research Foundation filed a lawsuit against DOE in the U.S. District Court for 
the District of South Carolina. The plaintiffs* In their complaint » allege 
that DOE is in violation of its NPDES permit thermal limitations for 
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K-Reactor. Tne compxainc speciricaiiy attacKs tne validity of Consent Order 



5.2.6 FLOODPLAINS /WETLANDS 
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In the Notice of Intent to Prepare an Environmental Impact Statement on 
Reactor Operation, DOE also announced its intention to comply with the 
requirements of 10 CFR 1022* The floodplain/wetland assessment required by 
10 CFR 1022.12 is included in the ecology sections of Chapters 3 and 4 of this 
environmental impact statement, 

DOE policy, as stated by Secretary Watkins, is that Department actions will 
support the President's national goal of no net loss of wetlands (Watklns, 
1989). In addition, 10 CFR 1022.15 requires that DOE design or modify its 
actions to minimize potential harm to or within wetlands or floodplalns. As 
stated in Section 4.1.1.6, continued operation of K-, L-, and P-Reactors will 
result in the loss of some wetland communities. Previous experience 
demonstrates that wetland vegetation will become established in the stream 
when reactor operation ceases, although the community might differ from that 
which existed before reactor operations. In addition, the operation of a 
recirculating cooling tower for K-Reactor will reduce Impacts to wetlands in 
Fen Branch and the Savannah River Swamp . 

characterize the current state of wetland ucvcx^j^ui^u^ xn oii.j.ci^».^« ai-^ao 
to evaluate the feasibility of wetland forest restoration In these areas. DOE 
policy Is to preserve and protect wetlands resources at SRS in accordance with 
the national goal of no net loss of wetlands. DOE will implement mitigation 
to achieve this goal. 



However, studies are underway to 
development in affected areas, and 
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5. 2. 7 AIR QUALITY 



The SCDHEC Bureau of Air Quality Control issues operating 
pen 









electric power to K-, L-, and P-Reactors on a continuous 
operating permits will be required for these facilities. 



permits and performs 
to supply steam and 

basis, no new SCDHEC 
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The State has designated the Site and its environs as attainment areas for all 
criteria pollutants under the Clean Air Act, Existing facilities are not 
required to comply with PSD or new source performance standards (NSPS) 
requirements because they were in operation before these regulations existed* 
SCDHEC air pollution regulations require both construction and 
permits for emergency diesel generators and dlesel water pumps 
capacities rated greater than 150 kiloWatts. K-, L-, and P-Areas 
six emergency diesel generators with an operating limit of 1,000 



operating 
that have 
each have 
hours per 



year, as specified In the SCDHEC permit, 
about 400 horsepower are in progress. 



Permits for booster water pumps of 



A NESHAF construction approval for the K-Reactor cooling tower will not be 
required because radionuclides emissions will be less than 0.1 millirem per 
year, as specified in Subpart H of 40 CFR 61.96(b). No other NESHAP approvals 
are required because all other sources at K-, L-, and P-Reactors were in 
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emissions from the operation of the reactors, together with those from other 
SRS facilities, will be subject to the dose limits and monitoring requirements 
of NESHAP* 
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Prepared radiological sections in Chapters 3 and h 



NAME 



E. Robert Schmidt 




NUS Corporation 



jpnTinATTrtM 



M.g- . MMQloflr 



*ineerin^- Universit" of Missouri 



5.S., Mechanical Engineering! University of Miasouri 




Ibirty-one years 
reactor safety 



Probabilistic risk assessment « 




Reviewed Section 4*1.3, Accident Analysis 
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NAME 



Eric A. Schweitzer 



AFFILIATION 
EDUCATION 



EXPERIEJiCE 
T^(?HWICAL SPECIALTY 

FITR RESPONSIBILITY 



NUS Corporation 

M.U^R.P,, University of Pittsbiirgh 

B*A., Economic Geography, Indiana University 

Twenty years. Socioeconomics, land use 



Prepared section on socioeconomics and land use 




Michael Septoff 



AFFILIATION 

E D UCAT I ON 



NUS CORPORATION 

M.S., Meteorology /Oceanography, New York University 
B.S. , Meteorology/Oceanography, City College of New 
York 



EXPERIENCE 

ICALS£ECIAL1Y 




Twenty-five years . Meteorology, 
regulatory complience and permitting, 
assessments, risk assessments, noise 
tower assessments 



oceanography, 

air pollution 

and cooling 



EIS HE 




Chapter 3 and k 



mm 

AFFILIATION 

E D UCATI ON 

EXPJERIJP.CE 
TECHNICAL SPECIALTY 



John 0. Shipman 
NUS Corporation 
B.A., English Literature, Georgetown University 



Twenty-three years . 
technical writing 
assessments and impact 



Publications 
and editing; 
statements 



management; 
environmental 



EIS RESPONSIBILITY 



Technical editor of the EIS 
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NAME 



G, Thomas St* Clair 






EDUCATION 



EXPERIENCE 
TECHNICAL SPECIALTY 

EIS RESPONSIBILITY 



UTTTD n^«^»«^» I- -I »« 



M*S,, Environmental Sciences, University of Michigan 
B.S*, Biology* Adrian College 



Seventeen years. Biology* Regulatory compliance, 
permitting^ waste management 

Assisted in preparation of waste management sections 
in Chapters 3 and 4 and Appendix C 



NAME 



James A« Steckel 



AFFILIATION 

EDUCATION 

EXPERIENCE 
TECHNICAL SPECIALTY 



EIS RESPONSIBILITY 



NUS Corporation 

B,S., Biology, St. Vincent College 

Seventeen years. Aquatic ecology, water quality, 
radio chemistry, meteorological and air quality 
systems , high-level waste environmental assessments , 
environmental impact statements, quality assurance/ 
quality engineering 

Prepared Section 4.1.5. Reviewed Chapter 3 



NAME 



Patricia K* Stone 



AFFILIATION 



U.S. Department of Energy, Savannah River Operations 
Office 



EDUCATION 



EXPERIENCE 
TECHNICAL SPECIALTY 



EIS RESPPNSIBJLZTY 



M.S., School of Civil Engineering, Georgia Institute 






M.C.P., City Planning, Georgia Institute of Technology 
B,B,A«, Economics, Georgia Southern College 
A. A*, Armstrong State College 

Twenty years • Environmental engineering and water 
resources management, compliance with regulations, 
environmental impact assessments, socioeconomic 
impact analysis, environmental planning and management 

DOE-SR Task Manager for EIS preparation; principal 
reviewer of EIS for DOE-SR Environmental Division 
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NAME 



AFFILIATION 
EDUCATION 



Mark A. Symborski 

1. 

NUS Corporation 

M.S., Geology, University of Maryland 
B,S#» Geology, University of Maryland 
B.A*» Anthropology, University of Maryland 



EXPERIENCE 
TECHNICAL SPECIALTY 



EIS RESPONSIBILITY 



Two years . Surf ace-wa 
hydrology » water quality, 
regulatory analysis 

Reviewed Section 4.1.1,3 



hydrology, 
environmental 



groundwater 
assessments, 



NAME 



AFFILIATION 



Emsjbum 



EXPERIENCE 
TECHNICAL SPECIALTY 



EIS RESPONSIBILITY 



Seshagiri R« Taimnara 

NUS Corporation 

M.S., Chemical Engineering, University of Maryland 

M.S. , Envirotunental Engineering, University of 

Maryland 

M.S. , Chemical Engineering* Osmania University 

(Hyderbad, India) 

B.S.# Chemical Engineering, Osmania University 

Fifteen years* Air quality, radiological risk/dose 
assessments , environmental assesBments , cooling tower 
and thermal/cooling water analyses 

Submitted inputs to Section ^.1.^.2 



NAME 



William H* Weiss 



AFFILIATION 
EDUCATION 



EXPERIENC E 
TECHNICAL SPECIALTY 



EIS RESPONsiBiT.;^Ty 



NUS Corporation 

M.S*, Marine Science, University of South Florida 
B*A., Biology, Eastern College 

Nineteen years. Aquatic ecology, water quality, 
environmental impact assessment including thermal and 
en trainment/ impingement effects studies, natural 
resources management 

Assisted in preparation and review of Chapters 3 and 
4 and Appendix B and C 
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NAME 



William F. Wolff 



AEZILIATION 



U,S* Department of Enerfi-v- Of f ir.e of RavantiAh Rlvf^r 

Restart 



W 7 



EDUGATIOM 



M.S., Physics, U.S. Naval Postgraduate School 
A.B., Dartmouth College 



EXPERIENHR 
TECHNICAT. SPECIALTY 



Fifteen years. Physical Sciences Management 



EIS RESPON SIBILITY 



Principal reviewer of EIS for DOE Headqtjarters 



TC 
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CONTINUED OPERATION OF K-, L-^ AND P -REACTORS 
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The following is a list of Congressional, Federal, state, regional, and local 
agencies and officials, organizations, libraries, DOE public reading rooms, 
and interested individuals who will receive copies of the Final Environmental 
Impact Statement on the Continued Operation of K-, L-, and P-Reactors at the 
Savannah River Site, DOE/EIS-0147, This list includes all individuals who 
commented on the draft EIS and requested that they receive a copy of the Final 
EIS. This list does not include the 175 members of the news inedia who will 
receive copies of the document. 
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A, UNITED STATES CONGRESS 



A.l SENATORS FROM AFFECTED AND ADJOINING STATES 



SOTTTH r.;^RnTjKrft 



Honorable Strom Thurmond 



Honorable Erneat F, Hollings 



GEQRg;^ ;\ 



Honorable Sam Nunn 



Honorable Wyche Fowler, Jr 



A. 2 UNITED STATES SENATE COMMITTEES 

Honorable Quentin N. Burdick 

Chairman, Committee on Environment 
and Public Works 



Honorable John H. Chafee 
Ranking Minority Member 
Committee on Environment 
Public works 



and 



Honorable Sam Nunn 
Chairman, Committee on Armed 
Services 

Honorable John Warner 
Ranking Minority Member 
Committee on Armed Services 

Mr. Arnold L, PunarQ 

Staff Director, Committee on 

Armed Services 

Honorable Robert C* Byrd 
Chairman, Committee on 
Appropriations 



Honorable Mark o, Hatfield 
Ranking Minority Member 
Committee on Appropriations 

Honorable John Glenn 
Chairman, Committee on 
Governmental Affairs 

Honorable William V, Roth, Jr 
Ranking Minority Member 
Committee on Governmental 
Affairs 

Honorable J, Bennett Johnston 
Chairman, Committee on Energy 
and Natural Resources 
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Ranking Minority Member 
Committee on Energy and 
Natural Resources 



A. 3 UNITED STATES SENATE 5UBCD^^1TTEES 

Honorable J« James Exon 

Chairman, Subcommittee on 

Strategic Forces and Nuclear 

Deterrence 

Committee on Armed Services 

Honorable Strom Thurmond 
Ranking Minority Member 
Subcommittee on Strategic 
Forces and Nuclear Deterrence 









Honorable J. Bennett Johnston 
Chairman, Subcommittee on 
Energy and Water Development 

Committee on Appropriations 



Honorable Mark 0, Hatfield 
Ranking Minority Member 
Subcommittee on Energy and 
Water Development 
Committee on Appropriations 

Honorable Wendall H. Ford 
Chairman, Subcommittee on Energy 
Research and Development 
Committee on Energy and Natural 
Resources 

Honorable Pete V, Domenici 

Ranking Minority Member 

Subcommittee on Energy Research 

and Development 

Committee on Energy and Natural 

Resources 
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A. 4 UNITED STATES HOUSE OF REPRESENTATIVES FROM AFFECTED AND ADJOINING STATES 





Honorable Butler Derrick 
Honorable Floyd Spence 
Honorable Arthur Ravenel, Jr. 



Honorable Lindsay Thomas 
Honorable Doug Barnard, Jr 



A, 5 UNITED STATES HOUSE OF REPRESENTATIVES FROM OTHER STATES 



Honorable Joe Barton 
Honorable Michael Bilirakia 



Honorable Jack Brooks 



Honorable Jack Fields 
Honorable Howard C. Nielson 
Honorable Michael G, Oxley 



Honorable Sonnv Callahan 



Honorable Don Ritter 



Honorable William E. Dannemeyer 



A, 6 UNITED STATES HOUSE OF REPRESENTATIVES COMMITTEES 



Honorable Les Aspin 
Chairman, Committee on Armed 
Services 

Honorable William L, Dickinson 
Ranking Minority Member 
Committee on Armed Services 

Honorable John M, Spratt, Jr. 
Chairman, DOE Defense Nuclear 
Facilities Panel 
Committee on Armed Services 

Honorable Jon Kyi 

DOE Defense Nuclear Facilities 

Panel 

Committee on Armed Services 



Honorable John Conyers, 
Chairman, Committee on 
Government Operations 



Jr 



Honorable Frank Horton 
Ranking Minority Member 
Committee on Government 
Operations 

Honorable John D, Dingell 
Chairman, Committee on Energy 
and Commerce 

Honorable Norman F. Lent 
Ranking Minority Member 
Committee on Energy and 
Comme 
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Chairman, Committee on 
Appropriations 

Honorable Silvio 0. Conte 
Ranking Minority Member 
Committee on Appropriations 



A. 7 UNITED STATES HOUSE OF REPRESENTATIVES SUBCOMMITTEES 



Honorable Phillip R. Sharp 
Chairman, Subcommittee on 
Energy and Power 
Committee on Energy and 
Commerce 



Honorable Carlos J. Moorhead 
Ranking Minority Member 
Subcommittee on Energy and Power 
Committee on Energy and Commerce 
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Honorable 
Chairman, 
Oversight 

Committee 



John D. Dingell 
SubcommJ-ttee on 
and Investigations 
on Energy and Comme 



Honorable Thomas J. Bliley, Jr, 

Ranking Minority Member 

Subcommittee on Oversight and 

Investigations 

Committee on Energy and Commerce 

Honorable Les Aspin 
Chairman, Subcommittee on 
Procurement and Military 
Nuclear Systems 
Committee on Armed Services 

Honorable Jim Courter 
Ranking Minority Metctoer 
Subcommittee on Procurement 
and Military Nuclear Systems 
Committee on Armed Services 

Mr. Robert E* Schafer 
Professional Staff Member 
Subcommittee on Procurement 
and Military Nuclear Systems 
Committee on Armed Services 

Honorable Tom Bevill 
Chairman, Subcommittee on 
Energy and Water Development 
Committee on Appropriations 



Honorable John T. Myers 
Ranking Minority Member 
Subcommittee on Energy and 
Water Development 
Committee on Appropriations 

Honorable Mike Synar 
Chainoan, Subcommittee on 
Environment, Energy and 
Natural Resources 
Committee on Government 

Operations 

Honorable William F. Clinger, Jr. 
Ranking Minority Member 
Subcommittee on Environment, 
Energy and Natural Resources 
Committee on Government 
Operations 

Honorable James H. Scheuer 

Chairman, Subcommittee on Natural 

Resources, Agriculture Research 

and Environment 

Committee on Science, Space and 

Technology 

Honorable Claudine Schneider 
Ranking Minority Member 
Subcommittee on Natural 
Resources / Agriculture Research 
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Comtoittee on 
Technology 



Science, Space and 



B. FEDERAL AGENCIES 



B.l NATIONAL OFFICES 



Preservation 

Dr. Frank Press 

President, National Academy of 

Sciences 



U.S. Nuclear Regulatory 

Commission 

Office of Nuclear Material 

Safety and Safeguards 

Director, UpS. Arms Control 
and Disarmament Agency 

Director, Office of Radiation 

Programs 

U.S. Environmental Protection 

Agency 
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Fi^nAvhmAn^ ri^ r*r\mrr\^'r-r* 



Deputy Assistant Secretary 

Intergovernmental 



U.S. Department of Defense 

Headquarters 

Director, Environmental Policy 

DAEN-ZCE 

U.S. Department of Justice 
Land and Natural Resources 
Division 

U.S* Department of Labor 
Occupational Safety and Health 
Administration 
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U.S. Department of the 

Interior 

ATTN: Director, Office of 

Environmental Project Review 

Office of the Assistant of the 
Secretary of Defense 

{Atomic Energy) 
U,S* Department of Defense - 
Pentagon 

Ms, Dinah Bear 

General Counsel, Council on 

Environmental Quality 

Mr. Robert Fairweather 
Environmental Branch^r Natural 
Resources Division 
Office of Management and 
Budget 






Deputy 

Energy 
Office 

Budget 



Associate Director 
and Science Division 
of Management and 



U.S. Department of State 
ATTN: Director^ Office of 
Environmental Protection 



Mr* Larry Corcoran 
U-S* Department of 
Land and Natural 
Division 



Justi 
source 



Mr* Jim Reisa 

Environmental Studies and 

Toxicology 

National Academy of Sciences 



Sanderson 
of Federal 



Mr, Richard E. 
Director, Offi 

Activities 

U.S. Environmental Protection 

Agency 



Mr. Kenneth Kumor 
National Aeronautics 
Administration 



and space 



B,2 REGIONAL OFFICES 



Director, 

Fisheries 
Southeast 



National Marine 

Service 

Region 



Mr. William Abercrombie 
State Conservationist, Soil 
Conservation Service 
U-S. Department of Agriculture 

Mr, John E, Alcock 

Regional Forester, Southern 

Regional Office 

U- S . Forest Service 

U.S. Department of Agriculture 

Mr, Roger L. Banks 
Field Office Supervisor 









U.S. Fish and Wildlife Service 
U.S. Department of the Interior 

Major General R. M. Bunker 
Division Engineer, South 
Atlantic Division 
U.S* Army Corps of Engineers 

Mr. Clarence Ham 

Charleston District, SAC CO-P 

U.S. Army Corps of Engineers 



Mr. Rod Cherry 
District Chief, Water 
Resources Division 
U.S. Geological Survey 

Mr. Ken Clark 
Public Affairs Officer 
U.S- Nuclear Regulatory 
Comttiission, Region II 



Mr ■ David Coleman 
Savannah District, 



SAS-'PD-El 
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Mr. Leonard L. Dowd 

Site Coordinator, U.S. General 

Accounting Office 

Mr. Joseph R. Franzmathes 
Assistant Regional 
Administrator, Office of 
Policy and Management 
U.S. Environmental Protection 
Agency, Region IV 

Ms. Loretta Hanks 

Director, Office of 

Congressional Affairs 

U. S. Environmental Protection 

Agency, Region IV 
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Mr, Larry Hardy 
Area Supervisor, Habitat 
Conservation Division 
National Marine Fisheries 



Mr* David Hopkins 

DOE Coordinator, Federal 

Activities Branch 

U,S- Environmental Protection 

Agency^ Region IV 

Mr, Greer C. Tidwell 

Administrator 

U.S* Environmental Protection 

Agency, Region IV 

Lt- Colonel James T< Scott 
District Engineer, Charleston 
District, SAC CO-P 
U-S^ Army Corps of Engineers 

Mr. Arthur G. Linton 

Federal Facilities Coordinator 

Federal Activities Branch 

Office of Policy and 

Management 

U.S- Environmental Protection 

Agency, Region IV 

Or, David E, Clapp 
Environmental Health Scientist 
Center for Environmental 
Health and Injury Control 
Centers for Disease Control 
U.S. Department of Health and 
Human Services 

Mr, Steve Gilbert 

U.S. Fish and Wildlife Service 

U,S. Department of the Interior 

Colonel R. V. Locurio 
Commander, Corps of Engineers, 
Savannah District 
ATTN: Planning Division 
U.S. Department of the Army 



Mr, Frank Redmond 
Chief, Federal Activities Branch 
Office of Policy and Management 
U*S* Environmental Protection 
Agency, Region IV 



Dr. Gerald Miller 



Ecologist, Environmental 
Policy Section 

Federal Activities Branch 

Office of Policy and 

Management 

U*S, Environmental Protection 

Agency, Region IV 

Mr, Heinz Mueller 
Environmental Policv Section 
Federal Activities Branch 
Office of Policy and Management 
U,S. Environmental Protection 
Agency, Region IV 

Mr. Charles Oravetz 
Protected Species Management 
Branch 

Chief, Southeast Regional Office 
National Marine Fisheries 



U.S. Department of Commerce 

Mr, Warren T, Parker 
Field Office Supervisor 
Endangered Species office 
U,S, Fish and Wildlife Service 
U.S, Department of the Interior 

Mr. James W, Pulliam, Jr, 

Regional Director (AE) , Office 

of the Environment 

Fish and Wildlife Service 

U.S. Department of the interior 

Mr. David Crosby 

U*S. Army Corps of Engineers 

Savannah District 



B.3 DEPARTMENT OF ENERGY OFFICES 

Mr. William H. Young 
Assistant Secretary for 
Nuclear Energry 

Mr. Dominic J. Monetta 
Director, Office of New 
Production Reactors 



Mr, Steven Blush 

Director, Office of Nuclear 




Mr, Michael W. Conley 
Assistant Inspector General 
Office of Assistant Inspector 
General for Inspections and 
Analysis 
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Mr. Ben Gannon 

Operations and Projects Division 
Office of Defense Waste and 
transportation Management 

Dr. Jeffrey M, Steele 
Office of Naval Reactors 

Mr, John E, Scorah 

Operations Division, Office of 

Nuclear Materials Production 



Mr, Virgil 

Operations and Projects 

Division 

Office of Defense Waste and 
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MS, Judith M. DeMaire 
Executive Director, Office of 
Inspector General 



Mr. Richard D. Brooks 

Program Manager 

use Department of Archaeology 

and Anthropology 

Savannah River Operations 



Mr* N, C, Aquilina 
Manager, Nevada Operations 
Office 

Mr, Carl A, Mazzola 

Site Project Office Director 

Stone & Webster Engineering 

Corporation 

c/o Office oi External Affairs 

Savannah River Operations 

Office 

Ms, Debbie Bergquist 
Office of Chief Counsel 
Idaho Operations Office 

Ms. Liz Bracken 

Richland Operations Office 

Mr* Thomas J. Rowland 
Acting Director^ West Valley 
Project Office 
Idaho Operations Office 



Mr. Robert M, Carosino 
Office of Chief Counsel 
Richland Operations Offi 

Dr, David T. Goldman 
Acting Manager, Chicago 
'^ ratxons Office 



Mr, Peter J. Dirkmaat 
Radiological Safety Branch 
Operational Safety Division 
Idaho Operations Office 



Mr, B. R. Fritz 

Environrnent, Safety 

Health Division 

Chicaao Operations Office 



, and 



Mr, A, A. Pitrolo 
Manager, Idaho Operations 
Office 

Mr. Roger K. Heusser 
Deputy Director, DP-32,1 
Office of Classification and 
Technology Policy 

Mr* Joe LaGrone 

Manager, Oak Ridge Operations 

Office 

Mr, Leo E* Little 
Project Manager, Grand 
Junction Project Office 



Mr, Robert M* Nelson 

Rocky Flats Operations Offi 

Mr, Donald W. Pearman, Jr. 
Manager, San Francisco 
Operations Office 

Mr. B, G, Twining 
Manage r , Albuque r que 
Operations Office 

Mr, J. P. Wagoner 
Acting Manager, Richland 
Operations Office 

Mr. David wilfert 

Oak Ridge Operations Office 



B,4 NATIONAL LABORATORIES 

Battelle-Pacific Northwest 

Laboratory 

Technical Information 

ATTN: Fran Stanley 



Dr, Richard Adams 
Energy Systems Department 
Battelle-Pacific Northwest 
Laboratory 
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Mr, Larry E, Boing 

Waste Management Operations 
Argonne National Laboratory 

Ms. Betty Desimone 

Knolls Atoiuic Poweir Lafcorator^ 

Mr. George Flanagan 

Oak Ridge National Laboratory 

Mr. Harley Freeman 
Battelle^Pacific Northwest 
Laboratory 

Mr, Frank A., Guevara 

Los Alamos National Laboratory 

Ms, Shirley Gydesen 
Technical Information 
Hanford Technical Library 
Battelle-Pacific Northwest 
Laboratory 

Mr, Andrew P, Hull 
Safety and Environmental 
Protection Division 
Brookl:iaven National Laboratory 



Mr, D. W. 

Oak Ridge National Laboratory 

Mr. Larry Long 

Martin-Marietta Energy Systems/ 

Inc. 

Oak Ridge National Laboratory 
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wr. fete nej.j.inger 

Battelle-Pacific Northwest 
Laboratory 



Mr. Thomas Row 

Program Director^ Nuclear 

Waste Program 

Oak, Ridge National Laboratory 
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Oak Ridge National Laboratory 

Ms, Carol Herzenberg 

EES Division 

Argonne National Laboratory 

Mr, W- A. Mihalco 

Environmental Engineering 

Radiological Controls and 

Engineering 

Bettis Atomic Power Laboratory 

Mr * J , R . Trabalka 

Martin^Marietta Energy Systems, 

Inc. 

Oak Ridge National Laboratory 

Ms. Joan Walsh 

Document Library 

Knolls Atomic Power Laboratory 

Mr. Emmett B. Moore, Jr. 
Office of Technology^ 
Planning^ and Analysis 
Environmental and Safety Risk 
Management 

Battelle-Pacific Northwest 
Laboratory 

Mr. Tim E. My rick 

Radioactive Waste Management 

Operations Division 

Oak Ridge National Laboratory 



Mr. C* M. Seabourn 



^auo rat o r y 



Ms. Virginia M. Oversby 

Earth Sciences Department^ L-206 

University of California 
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Laboratory 



Dr. J. R, Naidu 
Safety and Enviroxutiori^al 
Protection Division 
Brookhaven National Laboratory 



Ms. Tillie 
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C. STATE OF SOUTH CAROLINA 

C.l STATEWIDE OFFICES 

Honorable Carroll A. Campbell 
Governor of South Carolina 



Honorable Nick A. Theodore 
Lieutenant Governor of South 
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Mr, H. G. Shealy, Chief 
Bureau of Radiological Health 
South Carolina Department of 
Health and Environmental 

Control 

Mr, Jack Smith 
Staff Attorney 
South Carolina Coastal Council 

Mr. Hank W. Stallworth 

Deputy Director 

Water Resources Commission 



Mr, Eric P. Thompson 
Executive Director 
Lower Savannah Council 
Governments 



of 



Dr, James A* Timmerman, Jr- 
Executive Director 
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Marine Resources Department 



Mr* Hartsill W. Truesdale 
Chief, Bureau of Solid and 
Hazardous Waste Management 
South Carolina Department of 
Health and Environmental 
Control 

Mr. Alfred H* Vang 
Executive Director 
Water Resources Contmission 
State of South Carolina 

Dr. Richard N, Winn 

Assistant Marine Scientist 

Marine Resources Research 

Institute 

South Carolina Wildlife and 

Marine Resources Department 
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C-5 LOCAL AGENCIES 



Director, Aiken County 
Planning Commission 

Chairman, Allendale County 
Council 

President, Barnwell Chamber of 

Commerce 

Chainaan, Barnwell County 
Council 

City Administrator, City of 
North Augusta 



Ms- Sara B. Ridout 

City Clerk, city of Aiken 

Mr, Fred B* Cavanaugh, Jr 
Aiken City Council 
Mayor Pro tem 

Mr, Ralph F. Cullinan 
Aiken County Council 



Mr, Tim Dangerfield 
Governmental Affairs 
Greater Aiken Chamber 
Commerce 



of 



v^nairman, jacKson Town council 

Mr. w. Scott Barnes 

County Administrator, Aiken 

County 

Ms . Eli zabeth S . Benton 
Assistant Superintendent for 
AcSministrative Area 4 
Aiken County Public Schools 

Dr, Joseph R, Brooks 
Superintendent, Aiken County 
Public Schools 

Mr. J. Carrol Busbee 
Director, Public Safety Office 
City of Aiken 



Mr* Bobby R, Mauney 
Coordinator, Aiken County 
Civil Defense 

Mr. William D, Moss, Jr, 
General Manager, Beaufort -Jasper 
Water & Sewer Authority 



Ms* June H 
President, 



Murff 
Greater Aiken 
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ouinmerce 



Mr. George Nelson 

President, Chamber of Commerce 

of Greater North Augusta 
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Mr* Charles 
Chairtoan of 



O, Peyton 
the Board 
r Water 



& Sewer 



Authority 

Mrs, Peggy Reinhart 
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C/o Barnwexi. i^yuiiuy 
Building 



Mr- Don Rothwell 

Aiken County Young Republicans 

Mr, Carrol H* Warner 
Chairman, Aiken County Council 



Mr. Ed Saxon 

Beaufort-Jasper Water & Sewer 

Authority 



Mr. W. J. 
Chairman, 



Wall, Jr. 
Allendale City 



Mr* Roland Windham 

City Manager, City of Aiken 

Mr. Dean Hunter 

City Manager, City of Beaufort 
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Honorable Thomas B. Brady 
Mayor of Williston 

Honorable Thomas Greene 
Mayor of North Augusta 

Honorable William Holmes 
Mayor of Allendale 

Honorable Carroll J* Johnson 
Mayor of Blackville 

Honorable E* T. Moore 
Mayor of Snelling 



Honorable Mason J. Rollo 
Mayor of Jackson 

Honorable H* Creech Sanders 
Mayor of Barnwell 

Honorable Randy W. Shaw 
Mayor of New Ellenton 
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Mayor of Beaufort 

Honorable H. Odell Weeks 
Mayor of Aiken 



D. STATE OF GEORGIA 

D,l STATEWIDE OFFICES 

Honorable Joe Frank Harris 
Governor of Georgia 

Honorable Zell Miller 
Lieutenant Governor of Georgia 

Honorable Michael Bowers 
Attorney General 



Mr. C. H- Badger 

Administrator, Georgia State 
Clearinghouse Office of 
Planning and Budget 

Mr, Rick Stancil 

Press Secretary, Office of the 

Governor 



D.2 STATE LEGISLATORS 




Honorable Frank A. Albert 
Honorable Thomas F, Allgood 



HfflTfiF OF REPRESE 



Honorable Jake Pollard, Jr. 




Honorable George M. Brown 



H ^ 



Honoraoxe uonald E, Cheeks 
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Honorable Jack Connell 



Honorable Mike Padgett 



Honorable Bobby Harris 



Honorable William S. Jackson 



Honorable Charles Thomas 



Honorable Charles W, Walker 



D.3 STATE AGENCIES 



Public Information Officer 
Georgia State Department of 



Civil Defense Division 

Industrial and Domestic Water 

Supply Commission 

Water Operations Director 



Mr. Lonice Barrett 
Commissioner, 
Department of 
Resources 



Georgia 
Natural 



Mr. Jim Hardeman 

Environmental Radiation 

Programs 

Environmental Protection 

Division 

Georgia Department of Natural 

Resources 



Mr, Harold Reheis 

Director, Georgia Department 

of Natural Resources 

Mr. Fred Lehman 

Program Manager, Surface Water 

Supply 

Georgia Department of Natural 

Resources 

Mr. J. L. Setser 

Program Coordination Branch 

Environmental Radiation 

r rograms 

Environmental Protection 

Division 

Georgia Department of Natural 

Resources 



D.4 LOCAL AGENCIES 



President, Augusta City 
Council 

Director/ August a -Richmond 
County Planning Commission 

County Administrator, Burke 

County 



Chairman, Chatham County 
Commission 



County Administrator, Richmond 
County 

President, Savannah Area 
Chamber of Commerce 



I 



Commissione 
Burke County 



Courthouse 



Burke County Emergency 

ATTN: Chief Porterfield 

Director, Central Savannah 
River Area Planning and 
Development Commission 

Executive Vice President 

Chamber of Commerce of Greater 
Augusta 



Mr. A. K, Hasan 
Augusta City Council 

Mr. Albert M. Hodge, Jr. 
Metro Augusta Chamber of 

Mr. Ken Matthews 

Savannah Area Chamber of 

Commerce 

Resources snidi Environm.ent 

Committee 

Mr. Tim Maund, Director 

CSRA Planning and Development 

Commission 
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Mr, Dean Moss 
Beaufort-Jasper Water and 
Sewer Authority 



Mr. Larry Stuber 
Savannah Area Chamber of 
Commerce 



Z>.5 LOCAL OFFICIALS 

Honorable Charles A. DeVaney 
Mayor of Augusta 

Honorable George L. DeLoach 
Mayor of Waynesboro 



Honorable John P, Rousakis 
Mayor of Savannah 



E. ENVIRONMENTAL AND PUBLIC INTEREST GROUPS 



E,l NATIONAL 



Council for a Livable World 
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Environmental Defense Fund, Inc 

Environmental Policy Institute 

League of Women Voters of the 
United States 

National Audubon Society 

National Wildlife Federation 



Natural Resources Defense 
Council f Inc. 

The Nature Conservancy 

Sierra Club 

Sierra Club Foundation 

Mr* Steven Aft^rgood 
Senior Research Analyst 
Federation of American 

Scientists 

Mr. David Albright 
Federation of American 

Scientists 



rar, james t. tseara 
Friends of the Earth 

Ms. Annette Chmielewski 
Environmental Defense Fund Inc 



Mr. Daryl Kimball 
Physicians for Social 

Dr* Thomas B. Cochran 
Natural Resources Defen 
Council, Inc. 



Dr. Milton Hoenig 
Scientific Director 
Nuclear Control Institute 

Mr, Jim Launib 

Natural Resources Defense 

Council 

Mr, Paul Leventhal 

President 

Nuclear Control Institute 

Ms, Peg Stevenson 
Greenpeace USA^ Inc. 

Ms- Alice Thomas 

Natural Resources Defense 

Council 

Chris Zimmer 
Greenpeace USA, Inc. 

Ms. Melinda Kassen 
Staff Attorney 
Environmental Defense Fund 

Mr. Daniel Hirsch 
Committee to Bridge the Gap 
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E,2 SOUTH CAROLINA 

National Audubon Society 
South Carolina Chapter 
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^jaronua leeace resource v:enx,er 

ChairpersoHr Central Savannah 
River Area Health Project 

Piedmont Organic Movement 

Executive Director 

The South Carolina Wildlife 

Federation 

Ms. Becky Allen 
Greenpeace USA, Inc« 

Mrs. Mary Allstrom 
Children's Vigil/World Summit 
for Children 

Ms. Kathy A- Brown 
South Carolina Wildlife 
Federation 

Mr, Brett Bursey 
Grass Roots Organizing 
Workshop 

Mr. B, A. Bursey 
Federation for Progress 
Southern Regional Office 

Mrs. Elizabeth S. Christensen 
Aiken County Republican Party 

Ms, Catherine N. Coleman 
RESULTS 

Mr, David B. Gohagan 
Energy Research Foundation 

Ms. Genevieve D. Compton 
Young Environmentalists for a 



^ J 



iiiving ana jjoving j^artn 

Mr. Brian Costner 

Energy Research Foundation 

Mr. John P, Pawkins 
Earth First /Greenpeace/Young 
Environmentalists for a Living 
and Loving Earth 



Miss Anastasia K, Eddins 
IRMO Direct Environmental 
Action 

Mr, Edward V. Fenton 
National Association of 
Radiation Survivors 

Dr. Howard T. Gilchrist 
Friends of the Savannah River 



Mr, Kevin A, Gray 
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Development & Program 
Change/SC Rainbow Coalition 

Ms* Rebecca Hardee 

Energy Research Foundation 

Ms. Frances Close Hart 

Board Chairperson 

Energy Research Foundation 

Mr. Marcus B, Hightower 

Young Environmentalists for 
Living and Loving Earth 



for a 



Miss Charlice G. Hurst 
Young Environmentalists 
Living and Loving Earth 

Dr. Albert E. Jabs 
Lutheran Human Relations 

Mr* J, David Jameson 

Economic Development 
Partnership 

Mrs, Sue Jane Johnson 
Grass Roots Organizing 

Workshop 



Mr. Anthony A. Jones 
Ironworkers Local Union #709 

Dr* Mary T, Kelly 

League of Women Voters of 

South Carolina 

Miss Sally A. Koch 
Students for the Ethical 
Treatment of Animals 









Prayer for Peace 



National Audubon Society 
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Mr. G. L. Locklear 
South Carolina Organic 
Association 



Mr, Michael Lowe 



\j J-' 






^£i TTCa TTii- 



C&V'^S ^ykJ«~»f ^Ai. 



/Pal rrtol-4-rt 



Alliance 



Mr. Michael F, Lowe 
Energy Research Foundation 

Mr. Glenn E, Lynn 

Vice President 

Ironworkers Local Union #709 

Ms. Renee Marvin 

ace USA, Inc- 



Mr* Keith McKenney 
Economic Development 
Partnership 

Mr, Vernon E. Mundy 
Body of Christ 

Ms* Maureen A. Nery 

Piedmont Peace Resource Center 

Mr. Daniel L. Sobel 
Earth First 

Miss Mary Niedzwiecki 
Prayers for Peace Group 



Mr. Bryan L. Spigner 
Citizen/SETA/IDEA 

Dr. Mitchell J. Wolin 

South Carolina Eye Institute 

Miss Heather Lynn Swallows 
Students for the Ethical 
Treatment of Animals 

Ms. Ruth Thomas 
President 
Environmentalists, Inc- 

Ms, Marjorie R* Trifon 
RESULTS/Children'g Vigil/World 

Sioitimit for Children 

Mr, Merll Truesdale 
Grass Roots Organizing 
Workshop 

Dr, Zoe G» Tsagos 

League of Women Voters ot 

Northern Beaufort County 

Ms, Lolita T. Watson 
League of Women Voters of 
Northern Beaufort County 

Mr. Tommy B. Wessinger 
Chairman, Economic Development 
Partnership 



Mr* Nelson Rivers, III 
National Association for 



Advancement o 






the 
op"" 



Ms. Margaret L. West 
League of Women Voters 



of 









Ms. Meagan R- Rosser 

Young Environmentalists for a 

Living and Loving Earth 

Ms. Tricia D* Simpson 
Students for the Ethical 
Treatment of Animals 



Mrs* Carol Winans 

League of Women Voters of 

Georgetown County 



E.3 GEORGIA 



Mr* Carlos Alonzo 
Greenpeace USA, Inc. 

MS- Amy Conley 
Greenpeace USA, Inc. 

Ms. Nancy Ancrom 

Network for Constructive Evolution 

Elements Magazine 



Georgians Against Nuclear 
Energy 

Mr. James A. Abbott 
Students for Environmental 
Awareness 

Mrs. Lawrence Barroll 
Trustees Garden Club 
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Mr. Edward D. Arnold 



Ms. Amanda W. Everette 



Mr. Edward D. Arnold 
Phyalciarvs for Social 
Responsibility-Atlanta 

Kr. woodrow A. Bell 

Plumbers & Steamfitters Local 

Union #150 

Ms. Cheryl Ann Brackin 
Coastal Citizens for a Clean 
Environment 

Ms. Pamela Blockey-O'Brien 
International Fellowship of 
Reconciliation and National 
Clergy and Laity Concerned 

Ms. Susan Sees 

SANE/FREEZE 

Mr. Jeff Bridgers 
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uoorainauor. Citizens For 

Clean Air 

Ms. Eliza 0. Everette 
Greenpeace USA, Inc. 

MS. Virginia Brown 
League of Women Voters of 
Georgia 

Coastal citizens for a Clean 
Environment 

Mr. Kip C. Campbell 
Greenpeace USA, Inc. 

Mr. Tom Clements 
Greenpeace USA, Inc. 

Mr. Timothy J. Connor 
Energy Research Foundation 

Ms. Lynn A. Corliss 

Coastal Citizens for a Clean 

Environnient 

Ms. Audrey J. Doukas 

Sierra Club 



Mr. Neil Dulohery 

Vice Chairraan, Students 

Environmental Awareness 

Mr, Moses Dunn 
Labor Union #1137 



MS. Amanda W. Everette 
Greenpeace USA, inc. 

Mr* Edward E. Floyd 
Local union #1137 

Dr. Adam o. Goldstein 
Plnysicians for Social 
Responsibility 

Dr. Judith E. Gordon 
Nuclear Coordinator 
South Carolina Chapter 
Sierra Club 



of 



Mr. Charles I. Hardigree 

Plumbers & Steamfitters Local 
Union #150 

Mr. A. K. Hasan 

Friends of the Savannah River 

Site 

Ms. Cheryl D, Jay 

Coastal Citizens for a Clean 

Environment 

Ms. Alison L. Jones 
Students for Environmental 
Awareness 

Mrs i Doris Gs Jorden 
League of Women Voters 

Ms. Judy Jennings 

Coastal Group -* Sierra Club 

MS, Nancy Kaiser 

Southern States Energy Board 

MS* Deborah A. Kearney 
Coastal Citizens for a Clean 
Environment 

Mr. G, Robert Kerr 

The Georgia Conservancy 

Dr. Harry L* Keyserling 
Physicians for Sooial 
Responsibility 

Atlanta Chapter 

Mrs. Joan 0* King 
20/20 Vision 

Ms* Kathryn L, Kyker 
Athens Peace Coalition 



Dr. Daniel M* Everett 
Athens Peace Coalition 



Mr. Edgar West 

Ironworkers Local Union #709 
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Miss Geraldine LeMay 
League of Women Voters of 
Georgia 

Mr. William S- Lewis 
Coastal Citizens for a Clean 
Envi ronment 

Mr, John X. Linnehan 
Metanoia Community 

Ms, Martina W* Linnehan 
Metanoia Community 

Dr. Paul F. Milner 
Physicians for Social 
Responsibility 

Mr. Frederick Nadelman 
Coastal Citizens for a Clean 
Envi ronment 

Mr. Hans Neuhauser 

Coastal Director 

The Georgia Conservancy 

Mr. John R. Petrov 
Lassiter High School Rescue 
Club 

Mr* Robert G. Randall, II 
From Trident to Life Campaign 
Glynn Environmental Coalition 
Peaceweavers 

Mr. Doug Shoemaker 
Greenpeace USA, Inc. 



Mr. John M. Ravage 
Greenpeace USA, Inc* 
World Wildlife Federation 
Clean Air Council 

Ms. J. y. Shorthouse 
Georgians Against Nuclear 



Ms. Rebecca R. Shortland 
Editor, Georgia Water Line 
The Georgia CouBBrvanOy 



Ms. Melanie K, Smith 
Athens Peace Coalition 

Ms. Ellen Spears 
SANE/FREEZE: Campaign for 
Global Security 

Ms. Pamela F. Staines 
Coastal Citizens for a Clean 
Environment 

Mr. Scott A. Starling 
Athens Peace Coalition 

Dr. Herbert A. Summers, Jr. 
Coastal Citizens for a Clean 
Environment 

Mr. Payton H. Ward, Jr* 
Ironworkers Local union wtuv 

Mr. Warren E. Whipple 
Greenpeace USA, Inc. 
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E,4 OTHER STATES 

Ms. Leigh A. Benson 
Labat -Anderson lnc« 

Mr, Tim Connor 

Hanford Education Action 

League 

Mr. Karl Ford 

Ecology of Environment 

Mr. James C. Loomis 
Cetacean Relations Society 



Mr. William H. Jonas 
fiT^gar^oint Consult ino 

Mr. Travis P. Wagner 
Labat -Ande r 8 on , Inc. 

Mr. Gordon Thompson 
Institute for Resource 
Security Studies 



and 
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F. OTHER GROUPS AND INDIVIDUALS 



F.l SOUTH CAROLINA 



Mram, Inc* 



Mr. and Mrs- William C. Bateman, II 



Mr. W. Barry Adams 



Ms. Lois Battle 



Earth Sciences and Resources 

Institute 

University of South Carolina 



Dr. John C, Beard Jr 



Dr . W - P . Bebbington 



Envirodyne Engineers, Inc. 



Ms . Kim Beeland 



Mr. and Mrs, Park C. Aitken 



Mr* Gary A. Benda 



Mr. Shahrough Akhavi 



Ms. Sue Berkowitz 



Mrs, Ruth Alexander 



Ms. Patsy Bianchi 



Dr. Robert B. Alexander 



Miss Carol P. Black 



Ms* Dorothy Allen 



Ms. Donna A. Black 



Dr. Joan Altekruse 



Mrs. Cheryl R, Black 



Ms, Ilene Altman 



Dr , Albert L . Blackwell 



Miss Shannon S . Aitdck 



Mr. Chris Blake 



Mr, Michael Anaclerio 



Ms. Linda Bledsoe 



Mr. William D, Anderson, Jr. 



Ms. Pearlious M. Bledsoe 



Mr. Kenneth B. Anderson, P-E 



Mr. Dan Blount 



Mr . R . J * Ascherl 



Dr* Paul Blowers 



Ms. Catherine D* Badgett 



Ms- Kathleen M, Bolen 



Mrs. Cindy Ball 



Mr. Don Bolger 



Dr. Bruce Ballard 



Mr. T, Michael Boliver 



Miss Melissa Ballard 



Mr. Bob Bolton 



Ms. Dana Ballentine 



Mr. Ronald B, Bolton 



Mr. Sid Ballentine 



Ms. Vicki P. Bolton 



Mr. scott Bandoroff 



Ms. Virginia Bonwitt 



Mr. John L* Barnes, Jr 



Ms. Denise H. Bost 



Mr- Edwin L. Barnhart 



Mr. James S_ Bourne, III 



Mrs, Peter Bartoldus 



Ms . Janie Bowen 
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Ms. Stacy R, Bowen 



Ms. Myra F, Carter 



Ms- Shirley H. Bowers 



M5* Sharon Carter 



Mr- Donald B_ Bowman 



Ma. Frieda Carter 



Mr. William R, Bowiaan 



Mr, Chris Caver 



Mr. Allen E. Boyles 



Mr, James S * Chandler ^ Jr 



Ms* Janet M. Boyleston 



Mr* Hammie L, Chaplin 



The Reverend Risher Brabham 



Mr. Bob Chapman 



Mr. Robert Bradford 



Mr, Joey Che wax ng 



Ms, Deborah Bradford 



Mr, uavid fc* ^^nostner 



Mr. James Bradley, Jr. 



Mr. Fred Christensen 



Mr. S. Matthew Breeden 



Ms, Kay Chriswell 



Mrs. Patricia Blaney Bright 



Mr. J. Larry Clark 



Mr. Wade M, Brodie 



Mr, Thomas C. Clark 
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Mr. Gene L. Clark- III 



Mr. Robert A. Brooks 



Mrs. Sheila Cline 



Ms, 3oey Brookshire 



Mrs. Renee M* Cline 



Ms. Lawrine Brown 



Mr, Kevin E. Cline 



Ms, Beverly Bruck 



Mr, John Cochran 



Ms. Leslie Bruno 



Mr* Charles A. Collins, Jr 



Ms. Chandlee Bryan 



Mr. Robert E. Collins, Jr. 



Mrs. Gayle Buiagarner 



Mr, Donald J. Colquhoun 



Mr* Robert J. Bundy 



Ms, Sue E. Coinmerson 



Mr . W , H - Burckhalter 



Dr. Hugh T. Compton 



Ms. Peggy D. Burnett 



Mr. Lawrence E. Connelly 



Ms, Elizabeth Burns 



Ms. Margaret Cooper 



Ms, Evelyn J, Bush 



Mr, and Mrs. Brian Costner 



MS. Helen H. Butler 



Mr. George E. Couch 



Mr. Barry S. Butler 



Ms. Lisa A Cowan 



Mr, John Cagle 



Mr. T . D . Creighton, III 



Dr. F. Andy Carhartt 



Ms. Debra Croft 
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Mr. G* D. Crowe 



Ms, Dorcas J. Elledge 



Mr* Ralph F. Cullinan 



Mr. Britt Elliott 



Mr. Sidney R. CuHipher 



Ms. Fran Elliott 



Mr* James B. Cumbee 



Ms . Emanuel 



Mr. Patrick D. Cunning 



Mr. Don A. Everitt, Sr, 



Mr. John W. Cunningham 



The Reverend Ronald W. Feltman 



Mr. Russell R. Czerwinski, Jr, 



Mr, William Russ Ferrara 



Mr. Harry M. Dalton 



Mr. and Mrs* Bill Fielder 



Mr* Bharat Damani 



Dr. David A, Filler 



Mr. Tim Dangerfield 



Ms, Mary Ann Findley 



Mrs* Anna D, Dangerfield 



Dr. Gary Fischbacb 



Ms. Frances Daniel 



Mr* Robert Flanders 



Mr. Paul C. Daugherty 



Mr. Lovie O. Fogle 



Mr* Derek F* Dean 



Ms* Nancy Fogle 



Mr. Joe W. DeVore 



Dr. and Mrs, Davis Folsom 



Mr. Arthur H* Dexer 



Mr. Robert W Folsom 



Mr. Mark Dickson 



Mr* Don C* Fowler 



Mr* Timothy E. Dillinger 



Ms. Sarah Fox 



Ms. TSanda J. Dixon 



Mr* James Corry Fraser 



The Reverend Nancy E. Donny 



Ms* Kathleen Frawley 



Mr. Mickey Dorsey 



Ms. Karolyn A* Freeman 



Mr. aoab M. Dowlmg 



Mr. and Mrs- Stan Frick 



Ms. Catharine Drennon 



Ms. Evelyn Frye 



Mr. Devin Dukes 



Dr. J. E, Fulcher 



Mr. Earl Crawford 



Mr. Michael W, Fulmer 



Ms, Debbie Sheldin 



Mr, Q, Jutson Fulmer, III 



M 






1-JO . iju^caiiiit? 






Ms. Jeannie Edwards 



Mr, Mark Gainea 



Mr, Curtis W. Edwards 



Dr. William A* Gallman 



Mr* Gene W, Eidson 



Mr* William B. Gamble 






Mr. Lee R. Gandee 



Mr. W. D. Hair 



Mr. Richard 0* Garcia 



Mr . Robert L . Hallman 



Ms, Joan P. Gardner 



Mr. John W- Hamilton 



Dr, S, Taylor Garnett 



Ma , JoAnn Hand 



Dr. Joan Gere 



Mr. Marion Hanna 



Ms. Baroara taercn 






Ms. Elaine Gibbes 



Mr* Ken L. Hardin 



Mr. J. R. Gibbons 



Mr. Michael Hardwick 



Colonel George A. Gibson 



Ms, Leslie Harris 



Mr. Claude Gilbert, Jr. 



Mr. Ted Harris 



M 



T.AMSrtn Rl finn 



Mr. Ronald C. Harris 



Ms. TriCia Glenn 



Mrs. Helen Y. Harrison 



Ms- Eldora Fields Glover 



Mr. Clarence M. Harrison 



Mr. Michael E. Gooding 



Ms. Kim Hart 



Ms. Sally Goodwin 



Ms* Betsy Haskin 



Mr* Rufus Gosnell 



Mr* Jerry Hayes 



Ms. Elizabeth P. Gouge 



Mr, Joe Heat on 



Ms. Elise Goyette^Boyd 



Dr. Richard Hegg 



Mr. John T. Granaghan 



Ms. Jennifer Heisner 



Mr, Ronald T. Grant 



Mr. Jerry L, Henderson 



Mr. Kevin A. Gray 



Ms. Dee Ann Henry 



Mr. James Green 



Mr. Thomas P* Henry 



Dr. Stanton Green 



Ms. Marilyn C, Hensley 



Ms. Lynda Greenway 
Dr. Martha M, Griffin 



Mr* Jose T, Hernandel 



Ms. Kathryn B, Herring 



Mr. T. W. Griffin 



Mr. Richard W. Herring 



Mr. Robert Guild 



Mr. Richard Herskowitz 



Ms. Carolyn Gunter 



Dr. C. H, Hewitt 



Mr, Dean Guy ton 



Mr. Howard M. Hickey, Jr 



Ms, Billie S, Hack 



Mr, Paul F. Highberger 
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Mr. Willar H. Hightower, Jr 



Mrs, Beverly I*, Johnson 



Ms. Paula Hines 



Mr. William E. Johnson 



Mr, C, C, Holcomb 



The Heverend William R. Johnston 



Ms. Pamela Holifxeld 



Dr. William R» Johnston 



Mr, Robert A. Hollingsvorth 



Ms, Beatrice D, Jones 



M.*i . nhr-i 5l^lna WrtOd.^i Hnth 



Mr . riuv .7nn*»s 



Ms. Melba T. Holt 



Dr. Jay H* Joned 



Dr* Karen L. Hooker 



Mr. Palmer S. Jones 



Mr. Robert E. Hottel 



Mr* Christopher Judge 



Mr. Al Hoy 



Mr. Edsel JiJtn^er 



Mr. Phillip Hudgins 



Mr. Gene M. Kalinowsky 



Mr. Fred E, Humes 



Mr. Peter A. Kandis 



Mr, Dell Hunnicutt 



Ms* Vickie S. Kaney 



Mr. Richard W. Hunt 



Dr. Natalie H. Kaufman 



Ms. Helen Hutson 



Mr, Ron Kaz 



Dr. Christine E, Huzella 



Dr. Richard C. Kearney 



Ms . Susan S . Hyde 



Mr, C. Dean Keaton 



Ms. Kathy Kellam 



Ms. Laura Keenan 



Mr. Mai Hyman 



Ms. Juanita K. Keisler 



Mr. Mac V. Hyman 



Mr. John R. Kelly 



Mr. Steve Jenkins 



Ms. Barbara A. Kelly 



Mr. William D, Jennings 



Mr . Lowell T . Kendrick 



Ms. June Johns 



Mr. David Kennerly 



Ms. Cheryl T. Johnson 



Ms, Joanne Kernahan 



Mr. Everett Johnson 



Mr. Tom M. King 



Ms, Holly Z. Johnson 



Mr. Harold D. Kingsmore 



Mr, Michael R. Johnson 



Mr. Charles Kline 



Mrs . Sue Jane Johnson 



Mr, Ronald E. Knott s, Sr 



Mr, T. Everett Johnson 



Mr. and Mr3, Winfried Krepf 



Mrs, Marsha V. Johnson 



Ms. Susan M. Krotz 
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Mr* Robert Kunreuther 



Mr. Kamau Warcharia 



Mr* Franklin S. Kurtr 



Mr. Robert W. Marshall 



Miss Cynthia E. Lake 



Ms- Lori E. Martin 



M3* Carrie Lambert 



Mr, Corry E* Mason 



Md « Laura Lance 



Mr. Benton A. Matthews 



Mr. Michael G* Landen 



Ms* Ann Marie May 



Mr. McDonald Law 



MS. Sallie McCain 



Mr. Rog^r P. LeDuc 



Mr. Robert B. McCartney 



W3 . tsrenaa ijee 



M^ m uOhii Ai McCj-a^iat^ian 



Mr* David A* Lee 



Mr. Barber A. McClearen 



M$, Barbara R. Legler 



Ms* Theresa N. McCormack 



Mr. Billy M- Legler 



Dr. William L. McDowell 



Mrs. Joyce K. Lernmond 



Mr, Harold McElmurray 
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Ml* .T W*iirnrtnn MnRlmurrav 



Ms. Lori Lewis 



Mrs, Samuel McFadden 



Mr. and Mrs* Mark Lewman 



Mr* Todd A. McGowan 



Miss Rebecca M. Lewman 



Mrs. H. H, McGuire 



Mr. Josh Lieb 



Mr. and Mrs^ James Mcintosh 



Dr. Raymond E, Light 



Mr. Dale W. McKee 



Mr. Kevin Liles 



Mr. Henry D. McMaster 



Mr. B. M. Lingerfelt 



Mr. J. S. McMillan 



Ms. Anne T. Lominick 



Mr* Sanders McMillan 



Mr. Langdon D. Long 



Mrs. Lois E. McMillan 



Mr, Don L. Luton 



Ms. Peggy S, McQuown 



Mr. Arthur T. Lyman 



Mr. Gerald F. Merz 



Ms. Lynn MacLauchlin 



Mr. David J* Miller 



Mr, John C. MacMillan 



Ms* Kathryn s. Miiner 



Mr. Dillon MacNamara 



Ms. Leslie Minerd 



Ms, Patsy Magee 



Dr. Don Mitcham 



Mrs. Bootsie Manning 



Ms. Alice Mohrman 
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Mrs. R. R. Mole 



Mr Rnhort .Q Ocmo 



Mrs, R, R. Mole 



Mr* Robert S, Osmer 



Mr* V. I, Montenyohl 



M3« Julianne Ossege 



Ms. Melodie A. Moody 



Mr, Robert F. Overman 



Mrs. Kegma b. wooay 



Mr. Manning K* Owen 



Mr, Lawrence D. Moore 



Ms , Cammie Owens 



Mr* R, Thomas Moore 



Mr, Bradford M. Owensby 



Ms* Ashleigh Morris 



Miss Lisa C. Parker 



Ms- Melinda S. Morton 



Mis5 Laura Parris 






pir* W* laCruOij r«ix.£:uL,i; 



Mr. John Mullenr III 



Mr, Art Patchin, Jr 



Mr* Fred MuHer 



Mr, J, K, Patel 



Ms* Mary Murdoch 



Ms, Barbara Patrick 



Mr, Guy A, Murray 



Mr. Richard Patterson 



Mr. Rick Mvera 



Ms _ .TanV^o Pfli*t-riTi 



Mr, Michael R, Myers 



Dr. Jonathan Patz 



Ms, Carol Myers-Scotton 



Mr. Peter Payette 



Ms, Kimberly Nance 



Ms. Joyce Payette 



Ms. Melody H. Napier 



Mr. Samuel W* Pearce 



Ms. Glenda K. Napier 



Mrs. Nancv D. Feev>les 



Mr. George A. Nelson 



Mrs, Tacey T, Penland 



Ms. Maureen Kery 



Mr. Brian c* Pennington 



Mr. Ben Newman 



Ms. Faye P. Pentecost 



Mr, R. I. Newman 



Ms, Ranee B. Perkins 



Ms, Ponna Nirumandrad 



Mr. Philip H. PertciAr 



Ms. Lerline Nolan 
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Regional Library 
Savannah, GA 

Reese Library Augusta College 
Augusta, GA 

August a -Richmond County Public 

Library 

Augusta, GA 
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Grant Service, Office of the 
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Department of Economic & 
Community Affairs 
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Nashville, TN 
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GLOSSARY 



abiotic 



Nonliving components pf the environment* 
absorbed dose 



Energy transferred to matter when ionizing radiation passes through it; 
measured in rad or millirad (thousandth of a rad). 



absorption 



The process by which the number and energy of particles or photons 
entering a body of matter are reduced by interaction with the matter. 



accident 

An unplanned event that could have significant effects within and/or 
beyond the SRS boundary, 

accident sequence 

An initiating event followed by system failures or operator errors, which 
can result in significant core damage, confinement system failure, and/or 
radionuclide releases* 

activation products 

Nuclei, usually radioactive, formed by the bombardment of material with 
neutrons, protons, or other nuclear particles* 

acute exposure 

The exposure incurred during and shortly after a radiological release. 
Generally, the period of acute exposure ends when long--term interdiction 
is established, as necessary* For convenience, the period of acute 
exposure is normally assumed to end 1 week after the inception of a 
radiological accident. 

adsorption 

The adhesion of a substance to the surface of a solid or solid particles* 
air quality 

A measure of the levels of constituents in the air. 
air-quality standards 

The legally prescribed level of constituents in the outside air that 
cannot be exceeded during a specified time in a specified area* 
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air sampling 

The collection and analysis of air samples for detection or measurement of 
TC I airborne substances* 

alkalinity 

Acid-neutralizing capacity of water* 
allochthonous 

Not indigenous; not originally produced in an area. 
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TC 



alpha (a) particle 

A positively charged particle, consisting of two protons and two neutrons, 
that is emitted during radioactive decay from the nucleus of certain 
nuclides; it is the least penetrating of the three common types of 
radiation (alpha, beta, and gamma)* 

alteration 

A change in biological form, structure, or characteristics, 
ambient air 

The surrounding atmoST»here, usuall"*' the outside air as it exists aro""'^ 
people, plants, and structures, (It is not the air in immediate proximity 
to emission sources*) 

anadromous 

Fishes that migrate anntially from salt to fresh water to spawn* 
anion 

Any chemical species with a negative charge [e.g*, the chloride ion (Cl^) 
is an anion] • 

anoxic 

Devoid of oxygen; applied to surface waters, lakes, or streams from which 
the dissolved oxygen has been depleted by natural, thermal, or biological 
processes* 

anticipated transient without screm (ATWS) 

An accident in which a transient that is designed to control a reactor 
scram fails to perform its function. 
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anticyclone 

An area of high atmospheric pressure* usually 2,400 to 4,000 kilometers 
(1,500 to 2,500 miles) in diameter; said to be stagnant or stagnating if 
not advancing at a rate of 32 to 48 kilometers (20 to 30 miles) per hour- 

aquatic biota 

The sum total of living organisms within any designated aquatic area, 

aquifer 

A __j 1 1 ^^^1 J- «.«.:4- f-Uat- ^art »-v*anflin^^ o-l errt-i f -1 rfl-nl- ClllflntltieS of 

water under ordinary hydraulic gradients; the water can be pumped to the 
surface through a well, or it can emerge naturally as a spring or outcrop* 

aquitard 

A less permeable geologic unit in a stratigraphic sequence • The tmit is 
not permeable enough to transmit significant quantities of water, 

archaeological sites (resources) 

Areas or objects modified or made by man, and the data associated with 
these features and artifacts* 

artifact 

An object produced or shaped by human workmanship of archaeological or 
historical interest* 

A*. 4« ir«^*-y*,* rt^»>«i4»e-fnT^ {At?n^ 

I\\,\juiX\^ i:iiid.|g/ vjuiiun^Do j,v.M. \f^jjw / 

A five-member commission established by the Atomic Energy Act of 1954 to 
supervise the use of nuclear energy* The AEC was dissolved in 1975 and 
its functions were transferred to the Nuclear Regulatory Commission (NRC) 
and to the Energy Research and Development Administration (ERDA), which 
became the Department of Energy (DOE), 

austenitic stainless steel 

A type-304 stainless steel (American Iron and Steel Institute) containing 
18 percent chromium and 8 percent nickel, used in nuclear applications. 
When properly heat-treated (annealed), or stabilized with other metals 
such as columbium (niobium), type-304 stainless becomes very resistant to 
corrosion or cracking at elevated temperatures. Solutions of salts of 
chlorine (chlorides; e*g*, sodium chloride) have a corrosive effect on 
type-304 stainless steels and can cause cracking or chloride-stress 
corrosion. 
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background exposure 



TC 
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background radiation 

Ionizing radiation present in the environment from cosmic rays and from 
natural sources in the earth j background radiation varies considerably 
with location. (See natural, radiation ,^ 



balanced biological community 

A dynamic biological condition in which a group of plants and animals 
living in a specific region under relatively similar conditions tends to 
maintain a state of ecologic equilibrium among its various members* A 
balanced biological community exhibits species diversity In which the 
population density of each species Is affected by the population densities 
of all its associated species > as well as by the constantly changing 
conditions of the physical habitat. 

base requirement 
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A quantity or nuciear material tnat must be produced such that the supply 
(existing inventory plus new production) will be equal to the demand. 

basement 

Crustal layer beneath a sedimentary layer and above the Mohorovicic 
discontinuity* 

bedroom community 

An area, adjacent to a city, where a large number of individuals who work 
in the city reside. 

benthic 

Bottom-dwelling plants and animals, 
beta particle (B) 

An elementary particle emitted from a nucleus during radioactive decay; it 
is negatively charged, identical to an electron, and easily stopped, as by 
a thin sheet of metal. 



bin 



A group used in sorting by uniform category or characteristics. 
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blofouZlng 

Aquatic organisms such as bacteria* fungi, algae, and clams, that colonize 
in water-flow structures (e.g., cooling water systems of powerplants/ 
reactors), often causing restricted water flow. 

biological dose 

The radiation dose absorbed in biological material measured in rem or 
millirem (thousandth of a rem}« 

biological shield 

A mass of absorbing material placed around a radioactive source to reduce 
the radiation to a level safe for humans- 

biomass 

Total weight of organisms per unit area. 

biota (biotic) 

The plant and animal life of a region* 
British thermal unit (Btu) 

A unit of heats the quantity of heat required to raise the temperature of 
1 pound of water by 1 degree Fahrenheit* One Btu equals 1055 joules (or 
252 calories)* 

burial ground 

A place for burying unwanted (i.e., radioactive) materials in which the 
earth acts as a receptacle to prevent the dispersion of wastes in the 
environment and the escape of radiation. 

calcareous 

•m. 

Containing calcium carbonate (calclte or limestone), 
cancer 

The name given to a group of diseases that are characterized by 
uncontrolled cellular growth. 






The high, overarching coverage of leaves, twigs » and branches of forest 
trees or other woody plants^ 
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carbon adsorption 

A unit physicochemical process in which organic and certain inorganic 
compoundfi in a liquid stream are adsorbed on a bed of activated carbon; 
used in water or waste purification and chemical processing* 

carbon dioxide (CO2) 

A colorless, odorless « nonpoisonous gas that is a normal component of the 
ambient air; it is an expiration product of normal plant and animal life* 

carbon monoxide (CO) 

A colorless, odorless gas that is toxic if breathed in high concentration 
over a certain period of time; it is a normal component of most automotive 
exhaust systems. 

Ovate, intermittently flooded* marshy depression of a type occurring 
abundantly on the Coastal Plain from New Jersey to Florida. 
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casEt f, radioactive materials; 

A massive, heavily-shielded container for holding radioactive material, 
cation 

Any chemical species with a positive charge [e»g,, the sodium ion (Na"*") is 
a cation] . 

cavitation 

The formation and collapse of vapor cavities in a flowing liquid} collapse 
of the cavities can produce objectionable noise and vibration and a 
decrease in the performance and efficiency of the 11 quid -hand ling 

oniii nma-n f- 

i 

cermet fuel 

A ceramic-metal (or cermet) composite fuel iVjO^ particles dispersed in an 
aluminum matrix) developed at SRS as an alternative to the current 
uranium-alumintim alloy fuel clad in aluminum* 

chemical oxygen demand 

A measure of the quantity of chemically oxidizable components present in 
water. 






chronic exposure 

Long-term, low-levGl exposure incurred over a long time period due to 
residual contamination, after long-term protective actions and 
interdiction strategies are in place- 

cladding 

The material (generally aluminum in SRS reactors) that covers each tubular 
fuel and target assembly* 

clastic 

Consisting of fragments of preexisting rocks. 

claystone 
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A clay Having ttie composition ot snaxe, out iacKing its rine xammation 



cold shock 

A rapid decrease in effluent water temperature that can result in fish 
mortality* 

cold shutdown 

A mode of reactor o<^eration in which the reactor is shut down; in this 
mode, plant systems can undergo maintenance, or the reactor can be fueled 
or defueled. 

cold standby 

Maintenance of a protected reactor condition in which the fuel is removed, 
moderator is stored in tanks, and equipment and system layup is performed 
to prevent deterioration, such that future refueling and restart is 
possible* 

collective committed effective dose equivalent 

The committed effective dose equivalent to a population group, expressed 
in person-rem. See committed effective dose eo uivalent. 

conmiitted dose equivalent 

The dose to a tissue or organ of the body from a radionuclide, which is 

organ . 
committed effective dose equivalent 

The snm of the committed dose equivalents to various tissues of the body, 
expressed in rem* It does not include contributions from external dose. 
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community (biological term) 

All plant and animal populations occupying a specific area under 
relatively similar conditions, 

coiuplementary cumulative distribution fimction (CCDF) 

The consequence-probability distribution curves used to represent the 
conditional probabilities for the various health effects due to severe 
accidents. 

concentration 

The quantity of a substance in a unit quantity of a sample (e.g*, 
milligrams per liter, or micrograms per kilogram). 
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conductivity 

The ability to transmit a fluid or energy flow, 
conglomerate 

Rounded rock fragments or pebbles, cemented together by another mineral 
substance. 

coolant 

A substance, usually water, circulated through a processing plant to 
remove heat. 

core damage frequency 

The rate at which accidents are expected to result in damage to the 
reactor core (fuel and target materials); core damage can range from 
slight to full melting of the core materials. 

coulomb 

The quantity of electrical current equivalent to 1 ampere acting for 
1 second. 

Cretaceous 

The geologic period making up the end of the Mesozoic Era, a range from 
about 144 to 66 million years ago. 

criticality 

A reactor state in which a self-sustaining nuclear chain reaction is 
achieved. 
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crystalline 

Of or pertaining to the nature of a crystal, having regular molecular 
structure. 

crystalline rock 

Rock consisting of minerals in an obviously crystalline state. 

cumulative effects 

Additive environmental » health, safety, and significant socioeconomic 
effects that result from a number of similar activities in an area* 

Curie (Ci) 

A unit of radioactivity equal to 3,7 x 10^^ (37 billion) disintegrations 
per second; also a qtiantlty of any nuclide or mixture of nuclides having 
1 curie of radioactivityp 

daughter 

A nuclide formed by the radioactive decay of another nuclide, which is 
called the parent. 

decay heat (radioactivity) 

The heat produced by the energy of decay of radionuclides. 

decay, radioactive 

The spontaneous transformation of one nuclide into a different nuclide or 
into a different energy state of the same nuclide; the process results in 
the emission of nuclear radiation (alpha, beta> or gamma radiation) andj xc 
often heat. 

decommissioning 

Removing facilities such as processing plants , waste tanks , and burial 
grounds from service and reducing or stabilizing radioactive 
contamination; includes the following concepts: 

• The decontamination, dismantlings and return of an area to its original 
condition without restrictions on use or occupancy 

• Partial decontamination, isolation of remaining residues, and continued 
surveillance and restrictions on use or occupancy 
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decontamination (radioactive ) 

The removal of radioactive contaminants from surfaces of equipment by 
cleaning or washing with chemicals » by wet abrasive bias ting » or by 
chemical processing* 

Defense Waste Processing Facility (DWPF) 

Tc f The facility designed to process high-level defense waste into a suitable 

form for permanent storage or disposal; under construction at the SRS, 

demersal 
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Livxng on or near the bottom of a lalce or sea. 



demography 



The statistical study of human populations, including population size* 
density, distribution, and such vital statistics as age, sex, and 
ethnicity* 



depauperate 



Poor or impoverished, falling short of what occurs naturally (i*e., 
reduced numbers and species of biological organisms). 



deposition 

In geology, the laying down of potential rock-forming materials; 
sedimentation. In atmospheric transport, the settling out on ground and 
building surfaces of atmospheric aerosols and particles ("dry deposition") 
or their removal from the air to the ground by precipitation ("wet 
deposition" or "rainout")* 

design-basis accident 

A postulated accident scenario used for establishing the need for certain 
design features; normally, the accident that causes the most severe 
consequences when engineered safety features function as intended. 

design-basis events 

Postulated disturbances in process variables that can potentially lead to 
design-basis accidents* 

detector 

A material or device (i.e., an instrument) that is sensitive to radiation, 
energy, or emissions and can produce a response signal suitable for 
measurement or analysis* 
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detritus 



Dead organic tissues and organisms in an ecosystem 



deuterium oxide (D2O) 



See heavy water . 



dip 



The acute angle that a structural surface (e*g», a bedding or fault plane) 
makes vith the horizontal » measured perpendicular to the strike of the 
surface. Updip is further up the surface and perpendicular to the strike. 



dose 



The energy imparted to matter by ionizing radiation; the unit of absorbed 
dose is the rad, which is equal to 100 ergs per graiD of irradiated 
material in any medium. 



dose commitment 

The dose an organ or tissue would receive during a specified period of 
time (e*g*, 50 to 100 years) as a result of intake (as by ingestion or 
inhalation) of one or more radionuclides from a defined release, 
frequently over a year's time. 

dose equivalent 

The product of the absorbed dose from ionizing radiation and such factors 
that account for differences in biological effectiveness due to the type 
of radiation and its distribution in the body; measured in rein. 

dose rate 

The radiation dose delivered per unit time (e.g*, rad per year* millirad 
per year). 

dosimeter 

A small device (instrument) that measures accumulated radiation dose 
(e.g., film badge, TLD, ionization chamber); carried or worn by radiation 
workers. 

double-ended guillotine break 

A loss-of -coolant accident that involves the complete break of a 
pipe such that coolant flow is released from both ends of the break, 

downthrow 

The wall of a fault that has moved relatively downward. 
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drawdown 



The height difference l^etveen the water level in a formation and the water 
level in a well caused by the withdrawal of groundwater # 

drift 

Mist or spray carried into the atmosphere with the effluent air vapor from 
cooling towers. 

drinking-water standards 

contaminant levels, MCLs) in drinking water that cannot be exceeded 
legally. 

early fatalities 

Fatalities associated with the acute radiation exposure syndrome that 
occur within 1 year of expoeure. 

ecology 

The science dealing with the relationship of all living things with each 
other and with the environment. 

ecosystem 

A complex of the community of living things and the environment forming a 
functioning whole in nature* 

effective dose equivalent 

The dose to the whole body that would have the saine biological effect as a 
given dose equivalent to a particular organ or tissue. 

effective porosity 

The percent of the total volume of a given mass of soil or rock that 
consists of Interconnecting interstices or voids* 

effluent 

A gaseous or liquid fluid discharged into the environment. 
emission standards 

Legally enforceable limits on the quantities and/or kinds of air 
contaminants that might be emitted into the atmosphere* 
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endangered species 

Species of plants and animals that are threatened with either extinction 
or serious depletion In an area^ and formally listed by the U*S. Fish and 
Wildlife Service. 

engineered safety features 



Systems or design characteristics that are provided to prevent or mitigate 
the potential consequences of postulated accidents. 



entralnment 

The capture and inclusion of organisms in the cooling water systems of 
powerplants/reactors* The organisms involved depend on the Intake screen 
mesh size; they include phyto- and zooplankton, fish eggs and larvae 
(ichthyoplankton), shellfish larvae, and other forms of aquatic life* 

environmental impact statement (EIS) 

A document prepared pursuant to Sec t ion 102 ( 2 ) (c ) of the National 
Environmental Policy Act (NEPA) of 1969 for a major Federal action 
significantly affecting the quality of the human environnjent* 

epicenter 









epicentral 

Of, or pertaining tOr the epicenter of an earthquake, 
epidemiology 

The study of diseases aa they affect populations* 
epilimnion 

In thermally stratified lakes, the layer of water above the thermocline* 

A state In which a disease is prevalent a:t>ot}g jnany anijnals of one kind at 
the same time; in humans, this condition is called an epidemic* lie 

erosion 

The process in which uncovered soil is carried away by the action of wind 
or water* 
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eutrophication (eutrophic) 

Enrichment of a body of water by mineral and organic nutrients, thereby 
favoring prolific overabundance of plant and algae growth* 

exposure to radiation 

The incidence of radiation from either extejraal or internal sources on 
living or inanimate material by accident or intent; 

• Background - exposure to natural background ionizing radiation 

• Occupational - exposure to ionizing radiation that takes place during a 
person's working hours 

TC I • Population (or collective) - sum of the exposures to a number of 

persons who inhabit an area 

external events 

Events that occur outside the reactor systems that can result in an 
accident > includes natural phenomena such as earthquakes and floods and 
non-nuclear hazards such as toxic gas releases « 

fall line 

Imaginary line marking the point at which most rivers drop steeply from 

the uplands to the lowlands* For example* above the fall line> the 

TC gradient for the Savannah River is k feet per mile (0.2 meters per 

kilometer); below the fall line, the gradient is I foot per mile (0,8 
meters per kilometer)* 

fallout 

The descent to earth and deposition on the ground of particulate matter 
(which can be radioactive) from the atmosphere* 

fault 

A fracture or a aone of fractures within a rock formation along which 
vertical, horizontal, or transverse slippage has occurred in the past. 

fault (normal) 

A fault where the hanging wall has been depressed in relation to the 
footwall. 

fault (reverse) 

A fault where the hanging wall has been raised in relation to the footwall. 
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fault-plane 



A fault surface that is more or less planar. 

faunal 

Animal fossils of a certain rock unit; also relating to the animal life of 
a region* 

filter feeders 

Organisms that utili3e various filtering mechanisms to obtain nourishment 
from particulate organic material suspended in water. 

filtration 

A physical process for separating insoluble material suspended in a liquid 
or gas. 

fission 

The splitting of a heavy atomic nucleus into two approximately equal 
parts, which are nuclei of lighter elements, accompanied by the release of 
energy and generally one or more neutrons; can occur spontaneously or can 
be induced by neutron bombardment. 

fission products 

Nuclei formed by the fission of heavy elements (primary fission products); 
also, the nuclei formed by the decay of the primary fission products > many 
of which are radioactive* 

f luence 

The number of particles crossing through a unit area; a time-integrated 
flux over a specified time interval. 

fluvial 



Relating to, or living in or near, a river 



flux 



Rate of flow through a unit area; in reactor operation, the apparent flow 
of neutrons in a defined energy range (see neutron flux)- 



foliated 



xc 

Having leaves or foliage; also, composed or separated into layers, as a' 
foliated rock. 
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food chain 



The pathways by which any material entering the environment passes from 
the first absorbing organism through plants and animals to hxjmans. 



footvall 



The mass of rock beneath a fault plane* 
formation 

In geology, the primary unit of formal stratigraphic mapping or 
description. Most formations possess certain distinctive features • 

gamma rays (X) 

High-energy, short-wavelength, electromagnetic radiation accompanying 
fission and emitted from the nucleus of an atom; gamma rays are very 
penetrating and require dense (e»g*, lead) or a thick layer of materials 
for shielding. 

Gaussian plxime 

The distribution of material (a plume) in the atmosphere resulting from 
the release of pollutants from a stack or other source exhibiting the 
characteristic "bell-shaped" (Gaussian) curve. The distribution of 
concentrations about the centerline of the plume, which is assumed to 
decrease as a function of its distance from the source and centerline, 
depends on the mean wind speed and atmospheric stability. 

general public 

Individuals who are normally at and beyond the SRS boundary; includes 
individuals who are on SRS open-access ways (roads, rivers, creeks, 
railways, etc*)* 

genetic effects 

Radiation effects that can be transferred from parent to offspring; 
radiation-induced changes in the genetic material of sex cells. 

geologic repository (mined geologic repository) 

A facility for the disposal of nuclear waste; the waste is isolated by 
placement in a continuous, stable geologic formation at depths greater 
than 300 meters. 

geology 

The science that deals with the earth: the materials, processes, 
environments, and history of the planet, especially the lithosphere, 
including the rocks, their formation and structure. 
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gneiss 



Rock formed from bands of granular minerals alternating with bands of 
minerals that are flakey or have elongate prismatic habits. 



gradient 
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groundwater 



The supply of water under the earth's surface in an aquifer, 
habitat 

The place or type of site where a plant or animal naturally or normally 
lives and grows* 

habitat formers 

Certain kinds of precursor inhabitants whose existence "conditions'* the 
habitat to maks it more suitable for ths life of the individuals* 

half-life (biological) 

The time in which half of a particular radioactive substance is removed! re 
from the body or one of its organs. 

half-life (radiological) 



The time in which half the atoms of a radioactive substance disintegrate 
to another nuclear form; varies for specific radioisotopes from millionths 
of a second to billions of years. 

halogenated 

Containing chemically bound halogens , such as fluorine, chlorine » bromine ^ 
iodine. Chloroform (GHCI3) is a chlorinated inethane. 

hanging wall 

The mass of rock above a fault plane. 

hardwoods 

Deciduous trees that yield wood having a hard consistency, such as oaks j 
hickorys, maples, and tupelo. 
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harp 



A special containment device for transporting irradiated fuel assemblies 
that have cladding defects. 
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heat exchanger 

A device that transfers heat from one fluid (liquid or gas) to another* 
heavy metals 

Metallic or semimetallic elements of high molecular weight, such as 
mercury, chromium, cadmium, lead, and arsenic, that are toxic to plants 
and animals at known concentrations; many exhibit cumulative effects. 

heavy water (.B^O) 

Water in which the molecules contain deuterium (0^). an isotopic form of 
hydrogen that is heavier than ordinary hydrogen, and oxygen, 

high-level waste 

dissolution and reprocessing of spent or irradiated fuel and target 
materials or the products from the solidification of high-level liquid 
waste or the irradiated fuel elements themselves, if discarded without 
reprocessing* 

historic resources 

The sites, districts, structures, and objects considered limited and 
nonrenewable because of their association with historic events , persons , 
or social or historic movements* 

hydraulic conductivity 

A measure of the ability of a subsurface unit to transmit fluid at a 
specified pressure and temperature; also, water flow rate in volume per 
unit time through a unit cross-section under a unit hydraulic gradient. 
(See hydraulic gra^i^nt.) 



hvdraulic ""radient 



The difference in hydraulic head divided by a specified distance 
hydraulic (water) head 

Height of water with a free surface above a reference elevation. 



^C hydric 



Characterized by or requiring an abundance of moisture 
hydrologic unit 

See aquifer. 
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hydrology 



The science dealing with the properties » distribution, and circulation of 
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hydrostratlgraphlc vmit (HSU) 



Rock or soil body extending laterally for a considerable distance that 
comprises the framework for a hydrologic unit, 

hypo limn ion 

In a thermally stratified lake* the layer of water below the thermocllne. 

ichthyoplankton 

The early life stages of fish (i.e.* eggs and larvae) that spend part of 
their lii.e cyc4.6 as xree— j-j-oating pxanicton. 

impingetnent 

The process by which aquatic organisms too large to pass through the 
screens of a water intake system become caught on the screens and are 
tjinable to escape. 

indigenous labor pool 

An area's labor pool composed of workers normally residing in the area wholxc 
do not leave the area after termination of a construction project, 

indurated 

Soil or rock compacted and hardened by heat, pressure, and cementation. 

initiating event 

An event that can begin an accident sequence if followed by system 
failures or operator errors* 



initiator 

See jnitj-gitin g. ^v^pt . 
intensity (of an earthquake) 

A nuxiiuer descriuxng tiie erj^ects Oj^ an eartLiqua^e at a partxcUiar pj,ace, 
based on its effects on man, on structures built by man, and on the 
earth's surface. 
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interbedded 

Occurring between beds or lying in a bed parallel to other beds of a 
different material 

interf luvial 

Falling in the area between two streams. 

internal events 

Events that occur within the reactor or its supporting systems that can 



invertebrate 

Lacking a backbone or spinal coltjinn; not vertebrate. 

ion exchange 

Tc t A unit phyaicochemical process that removes anions and cations from liquid 

streams (usually water) to purify or decontaminate them* 

ionizing radiation 

Radiation capable of displacing electrons from atoms or molecules ^ thereby 
producing ions, 

isotope 

An atom of a chemical element with a specific atomic number and atomic 
mass; isotopes of the same element have the Bame number of protons but 
different numbers of neutrons and different atomic masses. 

joule 

1. 

A unit of energy of work equivalent to 1 Watt per second, 0*737 
foot-pound^ or 4.18 calories* 

Jurassic 

The middle period of the Mesosoic Era, between 208 and 144 million years 
ago# 

kilometer 

A metric unit of length equal to 0-62137 mile or 1*000 meters- 
latent fatalities 

Fatalities associated with acute and chronic radiation exposure that occur 
ic I within 30 years of initial exposure. 
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layup (dry) 



A process used to maintain out-of-service equipment from vhich liquids 
have been drained; after the equipment is flushed and dried j heat or 
dessicants are used to keep it dry and free of condensation. 



layup (wet) 



A process used to maintain out-of-service chemical or reactor process 
equipment , during which vessels , pumps » tanks » valves , etc - , are f il led 
vith corrosion-inhibiting chemicals. 
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Discarded and decaying tree foliage. 



leak -bef ore-break 



A concept based on the ability to detect a coolant-syatem leak and perform 
an orderly and controlled plant shutdown before any potential exists for tc 
catastrophic coolant-system failures* 



Level^l PRA 



The portion of a nuclear reactor probabilistic risk assessment that 
involves the analysis of core damage potential* 



Level-2 PRA 



The portion of a nuclear reactor probabilistic risk assessment that models 
core damage progression » confinement systems responses and radionuclide 
release and behavior* 



Leva 1-3 PRA 



The portion of a nuclear reactor probabilistic risk assessment that 
evaluates the consequences of a radionuclide release. 



light water 



water I which consists of molecules of deuterium oxide (D2O); used as a 
moderator or coolant. 

limestone 

A sedimentary rock consisting mainly of calcium carbonate (Calcite). 

limnetic zones 

Generically* the various zones in a thermally stratified lake or reservoir 
(i.e. J hypollmnion, epillmnion, mesolimnion). 
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linear energy transfer (LET) 

The spatial energy difitributlon of radiation deposited per unit length of 
particle track, expressed as the aniount of energy in Hev/jiin or Kev/fUn* 



liters per second (Ips) 

A metric unit of flow rate equal to 15.85 gallons per minute* 

littoral zone 

The shore zone of shallow water, sea, or lake depth below which plants do 
not thrives a shore or coastal re^'lon* 

long-lived radionuclides 

Radioactive isotopes with half-lives greater than about 30 years. 

loss-of-coolant accident (LOGA) 

An event that involves ^ pipe break through which coolant (either primary 
or secondary) is released « 

loss-of -pumping accident <LOPA) 

An event that involves failure of the primary system piunps due to flooding 
from a secondary system LOCA* 

low-level waste 

Radioactive waste not classified as high-level waste, transuranlc waste^ 
spent nuclear fuel, or byproduct siaterlal* Radiation level Is less than 
300 millirem per hour at 7.6 centimeters from an unshielded container; 
5>c ) contains less than 10 microcuries per gram of TRU contaminants. 

macroinverteb rates 

Those Invertebrates that can be seen by the unaided eye and that are 
retained in a U.S* Standard sieve (0*595 millimeter), 

macroDhvtes 

Aquatic plants visible to the naked eye. 

magnitude 

A quantity characteristic of the total energy released by an earthquake, 
as expressed by the Richter scale* 

maximum exposed individual 

j^^ I A hypothetical person located to receive the maximum possible dose* 
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megaWatt (MW) 



A unit of power equal to 1>000 UiloWatts (KW) or one million (10^) Watte. 



meso limn ion 



That part of a body of water between the epllimnion and the hypolimnion 



mesotrophic 



Providing a moderate amount of nutrition 
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Changes in bodily shape or structure; also, changee in qualit 
characteristics of soils or rocks. 
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microflora 



Plants that cannot be seen by the unaided eye* 



roiEration 



The natural travel of a material through the air, soil* or groundwater; 
also, seasonal movement of animals from one area to another. 



i.^^ ^ j^ 4* n 4* ^ ■** 



A material used to decelerate neutrons from fission (high) energies to 
thermal (low) energies. 




A thermophilic, pathogenic, flagellated amoeba found in warm bodies of 
water; the causative agent of human amoebic meningoencephalitis* 
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nano 

Prefix indicating one thousandth of a micro unit; one billionth; 
1 nanocurie =s 10"" curie. 

National Re gister of Historic Places 

A list maintained by the National Park Service of architectural, historic, 
archaeological, and cultural sites of local, state, or national 
significance* 

natural chemical gradient 

The changes in chemical concentrations of ground-- or surface waters 
resulting from contact with soluble minerals or gases (e*g., limestone or 
carbon dioxide)* 
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natural radiation; natural radioactivity 

Also called backgroimd radiation, it arises from sources beyond the 
planet, called cosmic radiation, from radioactive materials that normally 
exist in rocks and soils and can be part of structures, and from naturally 
radioactive materials incorporated as part of the human body from the food 
eaten and the air Inhaled that contain these radionuclides* 

natural radioactive series 

A group of heavy mass elements such as thorium or uranium that undergo 
sequential natural radioactive decay or disintegration, eventimlly 
yielding stable isotopes . 

neutron 

An uncharged elementary particle with a mass slightly greater than that of 
the proton, found in the nucleus of every atotia heavier than hydrogen-l; a 
free neutron is unstable and decays with a half-life of about 13 minutes 
into an electron and a proton* 

neutron flux 

The product of neutron number density and velocity (energy) giving an 
apparent number of neutrons fio>iing through a unit area per unit time. 

neutron ooison 

__ ^_ — 

A chemical (e.g« « boron or rare earth solution) injected into a nuclear 
reactor to absorb neutrons and control reactivity. 
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Refers to the oKides of nitrogen, primarily NO and NO2* These are 
produced in the combustion of fossil fuels and can constitute an air 
pollution problem* 

nomenclature 

The names used in systematic classification. 

nonvolatile beta 

Beta-ray emitting radionuclides that are not volatile at ambient 
conditions; generally, unidentified beta emitters in a sample of liquid 
after Itg evaporation ^Sat^s- strontium'-90- bariuin-~lAO- and cerium^l^^)* 

nuclear powerplant 

A facility that converts nuclear energy into electrical power. Heat 
produced by a reactor is used to make steam to drive a turbine connected 
to an electric generator. 
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nuclear reaction 



A reaction in which an atomic nucleus is transformed into another element, 

nuclear reactor 

A device in which a fission chain reaction is maintained* and which is 
used for irradiation of materials or the generation of electricity* 

nuclide 

An atomic nucleus specified by its atomic weight, atomic number, and 
energy state; a radionuclide is a radioactive nuclide • 



oblique fault 
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off-normal event 



An unplanned event that exceeds the range of normal operating parameters, 
but usually does not have a significant effect within or beyond the SRS 
boundary. 
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of faite 



The area surrounding the Savannah River Site. 
oligotrophic 



•1 -w^ 



throughout * 
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onslte 

The area within the boundaries of the Savannah River Site. 

onsite population 
(colocated workers) 

DOE and contractor employees who are on duty on the SRSs and badged onsite 
visitors; does not include those located at the affected reactor. 



operation at power 

A mode of reactor operation 
produce nuclear materials* 



in which the reactor is critical and can 
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outage 



TC 



A term applied to a procesB unit (i.e., production or power reactor) taken 
out of operation for repair, maintenance, or other servicing. 



outfall 



The mouth of a drain, sewer, or pipe as it discharges effluent to a larger 
water body. 

ovate 

Having an outline like a longitudinal section of an egg with the basal end 
I broader (e.g,, ovate leaves). 

parte per million (ppm) 

The unit commonly used to represent concentration. In air, ppm is usually 
volume constituent per 1,000,000 volumes of air; in water, a weight per 
1,000,000 weight or volume units. 

Pascal 

A metric unit of pressure; 101,000 Pascals is equal to 14.7 pounds per 
square inch (psi). 

perched 

A water-bearing area of small lateral dimensions lying above a more 
extensive aquifer. 

perennial creek 

A stream or reach of a stream that flows continuously throughout the year 
and whose upper surface generally stands lower than the water table in the 
region adjoining the stream. 

periphyton 

Organisms that live attached to underwater surfaces, 
permeability 



Ability of rock or soil to transmit a fluid 



person-rem 



The unit of collective radiation dose commitment to a given population; 
the sum of the individual doses received by a population segment. 
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pH 

A measure of the hydrogen ion concentration in an aqueous solution; 

speciticaiiy , tne negative xugarxi-iu" ui Lut; u/uiu^^u xui* v-viit-cin-i.cn-ivjii- 

Acidic solutions have a pK from to 7; basic solutions have a pH greater 
than 7. The corresponding measure for heavy water is pD* f TC 

physiography 

Description of earth surface features, including air, water, and land. 

phytoplankton 

Planktonic (floating) plants that occur in water. 

Piedmont province 

Large area forming a plateau at the uase Ol the ^ppaj-aCiAian njounuains, 
extending from New Jersey to Alabama* 

piezometer 

A nonpumping well, generally of small dianieter, that is used to measure 
the elevation of the water table or potentiometric surface (piezometric 
surface ) * 

oiezometric mans 

Lines of equal grotmdwater pressure drawn on a map, 
piezometric surface 

The surface to which water in an aquifer would rise by hydrostatic head. 

pltime 

The elongated pattern of contaminated air or water originating at a 
point-source emission, such as a smokestack > or a waste source, such as a 
hazardous waste disposal site* 

olutoniiim (Pu) 

A ttansuranic, heavy (atomic mass = 244.06), silvery metal with 15 
isotopes that is produced by the neutron irradiation of natural uranium* 
The isotope Pu-239 is the most important isotope, used both in nuclear 
weapons and comnterexax nuclear— power appxicaticns. 

population (biological term) 

All the members of a given species that live at a given time in a 
particular area* 
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pounds per square inch (pei) 

A measure of pressure; atmospheric pressure is about 15 psi. 
primary producer 

The organisms that occupy the firsts and most important, trophic level of 
the feeding stratimj in a food chain of an ecosystem. Primary producers 
are nearly always green plants, and in water might consist chiefly of 
unicellular algae« 

primary productivity 

The yield of food from primary producers available for utilization by 
higher trophic levels* 

primary system 

The system that circulates a coolant (water) through the reactor core to 
remove the heat of reaction; also called the process water or heavy-water 
system at SRS* 

probabilistic risk assessment (PRA) 

A comprehensive, logical, and structured methodology to identify and 
jc I quantitatively evaluate the likelihood of significant accident sequences 

and their consequences* 
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production 



Reactor operation at power in which target assemblies are irradiated. 



guartzite 



Very hard* metamorphosed sandstone. 



rad 




radiation 

The emitted particles or photons from the nuclei of radioactive atoms • 
Some elements are naturally radioactive; others are induced to become 

TC I radioactive by bombardment in a reactor or other particle accelerator* 

Naturally occurring radiation is indistinguishable from Induced radiation 

TC I in its characteristics* 

radiation absorbed dose (rad) 

The basic unit of absorbed dose equal to the absorption of 0.01 joule per 
kilogram of absorbing material. 
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radioactivity 

The spontaneous decay or disintegration of unstable atomic nuclei, 
accompanied by the emission of radiation. 

radioisotopes 

Nuclides of the same element (same number of protons in their nuclei) that 
differ in the number of neutrons and that spontaneously emit particles orlic 
electromagnetic radiation. 

radiometrics 

Of, or relating to, the measurement of geologic time by means of the rate 
of disintegration of radioactive elements* 

radionuclide 

See nufiilislfi* 

radon 

Gaseous, radioactive element produced by the radioactive decay of radium, lie 

reactivity 



n HIGGLE) UJ.C; ul i*ih3 aux^xujr uj- &i^ t*Docuim.jf uj- j- j^p^ j.tr*Acit/i^ ih<h^%s*- ^«a *.v a^o wc4^i* 

a chain reaction (crlticallty); values greater than 1.000 correspond to 
assemblies that are able to sustain a chain reaction, while values less 
than 1*000 correspond to assemblies that are ijnable to sustain a chain 
reaction. It is equal to the ratio of the number of neutrons present at a 
given time to the number present one generation or lifetime earlier. 

reactor accident 



See accident : desim-ba sis accident: SLSVfiXfi 
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reactor charge 

The fuel and target assemblies loaded into specific positions in the 
reactor to produce the desired product; the reactor positions occupied by 
the assemblies depend on the product and the types of assemblies used« 

reactor-year 

A unit of time by which accident and core damage frequency are measured; 
assumes that more than one reactor can operate during the year (i*e.j a 
calendar year during which three reactors had operated would be the 
experience equivalent of 3 reactor-years); also assumes that a reactor 
might not operate continuously for the entire year (i.e*, a reactor 
operating only 60 percent of the calendar year would be the equivalent of 
0.6 reactor-year). 
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receiving waters 

Rivers , lakes , oceans , or other bodies of water into which treated or 
untreated wastewaters are discharged. 

rem (Roentgen equivalent man) 

The unit of radiation dose for biolo*^ical absor'f^tion* e"ual to the ""roduct 
of the absorbed dose in rads^ a quality factor^ and a distribution factor* 

reserve requirement 

m^ ^ quantity ot nucicar uiaterxaj.5 as prescriued by the Nuclear weapons 

Stockpile Memorandum that provides a contingency against unexpected 
production interruptions or demand surges. 

residence time (also retention time) 

The period of time during which a substance remains in a designated area* 
reverse movement 

Movement along a fault surface where the hanging wall has been raised 
relative to the footwall- 

reverse osmosis 

A unit physical process that separates electrolytes (dissolved minerals) 
from a liquid stream (usually water) by application of high pressure, to 
counteract the normal osmotic flow of. a dilute stream to a more 
concentrated stream when the streams are separated by a semipermeable 



Richter scale 

A logarithmic scale for expressing the magnitude of a seismic disturbance 
in terms of the energy dissipated in it, 

risk 

Accident frequency coupled with the expected consequences; for severe 
accidents with high consequences the risk is balanced by the low accident 
frequency* For this EIS, "risk'' is defined quantitatively as the product 
of the frequency and the consequence. 

risk assessment 

A process of combining the hasard per unit exposure for a substance with 
the probable exposure to that substance to produce an estimate of risk or 
hazard to exposed individuals or the population from that substance* 



GL-JU 



roentgen (R) 



A unit of exposure to ionizing X- or gamma radiation equal to or producing 
1 coulomb of charge per cubic meter of air; approximately equal to 1 rad* 



roll anchor 



A restraint on the primary coolant inlet piping located near the plenum 
inlet nozzle that restricts uplift of the reactor plenum and top shield* 



runoff 



* ^ ^ 4 
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rne portion or ramraxij mextea snow, or imgacion vater cnat liowb 
across ground surface and eventually is returned to streams. Runoff can 
carry pollutants into receiving waters. 



salt stone 



A low-permeability (less than 10"' centimeter per second) mixture of 
cement/flyash/slag or lime/flyash/slag used to immobilize low-level 
radioactive or mixed wastes for disposal in Y^Area or Z^Area at SRS* 

sandstone 

Clastic rock containing large individual particles visible to the unaided 
eye* 

saturation temperature 

The temperature at which a liquid will boll at a defined vapor pressure. 
Savannah River Site (SRS) 

An approximately 800-square-kilometeir (198,737-acre)» controlled-access 
area near Aiken, South Carolina, containing industrial facilities that 
produce nuclear materials for national defense. 

schist 

Strongly foliated crystalline rock formed by dynamic metamorphism that can 

secondary system 

The system that circulates a coolant (water) through a heat exchanger to 
remove heat from the primary system; also called the cooling water or 
light-water system at SRS- 

sedimentation 

The settling of soil and mineral solids. 
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seepage basin 

An unlined excavation in the ground to receive aqueous streams containing 
chemical and radioactive wastes. 

seismic 
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seismicity 



The tendency for the occurrence of earthquakes. 



seston 



All particulate matter, living and nonliving, present in water 
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severe acciaent 



An accident more severe than the design basis, in terms of fuel damage and 
releases of radioactivity, that generally involves multiple failures of 
engineered safety features. 



sewage 



The total of organic waste and wastewater generated by an industrial 
establishment or a communitv. 
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shale 



A fissile rock that is formed by the consolidation of clay, mud, or silt; 
**«« « ij.i*GJ,jf oi.j.auxj. j.c?u vx x£uiij.iJi<xLc;u structure; ana is composea of 
minerals essentially tinaltered since deposition* 
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short-lived nuclides 

In the context of waste disposal, radioactive isotopes with half-lives no 
greater than about 30 years (e^g,, cesium-137 and strontium-90). 

siltstone 

Silt having the texture and composition of shale, but lacking its fine 
lamination. 

Site (or SRS) stream 

Any natural stream on the Savannah River Site; surface drainage is via 
these streams to the Savannah River. 
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socioeconomic baseline characterization 



A description and discussion of the social and economic characteristics of 
a study area^ including a profile of local government > housing supply, 

^4 ^.wjf #fj^ ' 



land use, and public and private services 



source term 



The quantities of materials released during an accident to air or water 
pathways and the characteristics of the releases (aerosol or gas> height 
and duration, temperature, etc.); used for determining accident 
consequences* 
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sparger 



A device or a piece of equipment (such as a perforated pipe) through which 
compressed air or other gas enters a liquid and is used to agitate it, 

et'T*' ^f* rtt** i^Anm^rA iinbfn-n f^d^ ^-teAr^"! -cna^ <>dc*.a<? Ktt ^^enl or> Anion t" . 

special nuclear material 

Plutoniimi, uranium-233, uranium enriched in the isotope 233 or in the 
isotope 235, and any other material that DOE determines to be special 
nuclear material* 

species diversity 

The relative abundance of species in the commimity. 
species richness 

The number of species within a community, 
stack 

A vertical pipe or flue designed to exhaust gases and suspended 
partlcuiates. 



storage coefficient 

Volume of water released from storage in a vertical soil coliimn of 1*0|tc 
square meter when the water table declines 1*0 meter. 

stratigraphy 

Division of eeoloi^v dealxnc: with the definition and description of rocks 
and soils, both major and minor natural divisions* 

strike 

The direction or trend that a structural surface (e.g*, a bedding or fault 
plane) takes as it intersects the horizontal* 
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strike-slip movement 

Movement along a fault surface where the movement is horizontal and 
parallel to the strike of the fault. 

succession 

Ecological sequence of species in which commxinities are replaced by 
communities of a different type, until a climatic climax type of community 
i& reached. 

sulfur dioxide (SO2) 

A heavy, pungent, colorless gas (formed in the combustion of coal), which 
is considered a major air pollutant. 

sulfur oxides (SO^^) 

Primarily SO2 and SO3; common air pollutants. 



surface water 



M M 



All water on cne earrn's 8urrace» as distinguisned trom groundwater. 
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syndrome 



A collection or aggregate of symptoms. 



thermocline 



In thermally stratified lakes, the dividing line between the epilimnion 
and hypolimnion. 
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thermoluminescent dosimeter (TLD) 



ic| A radiation detection device that accumulates a dose over a period of time. 



transient 



Events that could cause the temporary production of . more heat In the 
icj reactor than the cooling system can removej also characterized as 



inactivity or power Lransxenvs. 



transmisfiivity 

A measure of a water-bearing unit to transmit fluid; the product of the 
thickness and the average hydraulic conductivity of a unit. Also, the 
rate at which water is transmitted through a strip of an aquifer of a unit 
width under a unit hydraulic gradient at prevailing temperature and 
pressure. 






traneuranic (TRU) waste 

Without regard to source or fomj* radioactive waste that at the end of 
institutional control periods is contaminated with radionuclides of 
elements higher in the periodical table than uranium with half -lives 
greater than 20 years in concentrations greater than 100 nCl/g* 

Triassic 

First period of the Mesozoic era; thought to be between 2^5 and 208 
million years ago* 

tritiiim ffl-'^'i 
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A radioactive isotope of hydrogen, a weak beta emitter with a half -life of 
12.3 years* 

trophic 

Of, pertaining to, or characterized by a specific level in an ecological 
food chain* 

unconsolidated 



Loosely arranged or tinstratified sediment. 



updip 



See MjE- 



up throw 



The wall of a fault that has moved relatively upward* 

uranium (U) 

A heavy (atomic mass ^ 23B*03)^ silvery-white metal with 14 radioactive 
isotopes. One of these isotopes* U-^235» is most commonly used as fuel for 
nuclear fission, and another, U-238, is transformed into fissionable 
Pu-239 following its capture of a neutron in a nuclear reactor. One pound 
of completely fissioned uranium has the fuel value of over 1,500 tons of 
coal* 

vitrification 

A waste treatment process that encapsulates or immobilizes radioactive 
wastes in a glassy matrix (e.g. , borosilicate glass at DWFF) to prevent 
them from reacting in disposal sites. 
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volatile organic compounds (VOC) 

A broad range of organic compounds, often halogenated, that vaporize at 
ambient or relatively low temperatures » such as benzene > acetone, 
chloroform, and methyl alcohol. 

waste, hazardous (RCRA) 

Any solid waste (can also be semisolid or liquid, or contain gaseous 

material) having the characteristics of ignltability* corroslvlty, 

^Q I toxicity, or (chemical) reactivity, defined by RCRA and identified or 

listed In 40 CFR 261. 

waste* mixed 

Waste having both hazardous and radioactive components, 
waste, radioactive 

Materials from nuclear operations that are radioactive or are contaminated 
with radioactive materials, and for which use, reuse, or recovery are 
impractical. 

IE I water-quality standards and criteria 

Levels of constituents or characteristics according to the water use 
classification (e,g*, drinking water, recreation use, propagation of fish 
and aquatic life, and agricultural and Industrial use). Standards are 
legally enforceable; criteria are not. 

water table 

The upper surface of the groundwater. 
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IE I wetlands 



xc 



Land or areas exhibiting the following: hydrlc soil conditions, saturated 
or Inundated soil during some portion of the year, and plant species 
tolerant of such conditions; also, areas that are inundated or saturated 
by surface or groundwater at a frequency and duration sufficient to 
support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions* 
Wetlands generally include swamps, marshes, bogs, and similar areas* 

wetlands community alteration 

The change from one association of interacting populations of plants and 
animals specifically adapted for life in saturated soils to a different 
association of interacting populations of plants and animals specifically 
adapted to life in saturated soils. 
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who 1 embody dose 

Dose resulting from the uniform exposure of all organs and tissues in a 
human body* (See also effective dose equivalent .^ 

wind rose 

A depiction of wind speed and direction frequency for a given period of 

time. 

zooplankton 

X/Q (Chi/Q) 

The relative calculated air concentration du^ to a specific air release; 
unite are (sec/m^). For example, (Cl/m^)/(Ci/sec) = (sec/m^) or 
(gm/m^)/(gm/eec) *= (sec/m^), I TC 
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LIST OF ACRONYMS AND ABBREVIATIONS 



AAGS 



ABS 



An 



Airborne Activity Confinement System 
Automatic Backup Shutdown (system) 
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1 XC 



ACNFS 



AEA 



Advisory Committee on Nuclear Facility Safety 
Atomic Energy Act 
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AEC 



U*S. Atomic Energy CoKimission 



ALARA 



as low as reasonably achievable 



XC 



ANSI 



* m 



American National atandaras mscicute 



ASME 



American Society of Mechanical Engineers 



BBC 



balanced biological commimity 



TC 



CCDF 



CEQ 



CERCLA 



CFR 



CHRS 



complementary cumulative distribution function 

Council on Environmental Quality 

Comprehensive Environmental Response, Compensation, and 
Liability Act 

Code of Federal Regulations 
Confinement Heat Removal System 
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I TC 



TC 



Ci 



Curie 



CIF 



# ^ 



Consolidated incineration raciiity 






COE 



U,S* Army Corps of Engineers 



cpm 



cotmts per minute 



CPZ 



GRAF 



Contingency Planning Zone 

Comet Rendezvous Asteroid Flyby (NASA mission) 
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CWA 



Clean Water Act 
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DBA 



design-basis accident 



DBE 



DC 



design-basis earthquake 



direct current 
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A J^ -t 



TC t DEGB 



double-ended guillotine brealc 



XE I DNFSB 



Defense Nuclear Facilities Safety Board 



DOE 



U*S. Department of Energy 
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DOE-HQ 



DOE-SR 



DOT 



\J.S* Department of Energy - Headquarters 

U.S. Department of Energy - Savannah River Operatiotis Office 

U.S* Department of Transportation 



DPSOL 



Du Pont Savannah Operating List 



DPSOP 



Du Pont Savannah Operating Procedure 



DWPF 



Defense Waste Processing Facility 
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%C 



ECS 



EID 



heavy water or deuterium oxide 
Emergency Cooling Syetem 



Environmental Information Document 



EIS 



environmental impact statement 



EOF 



Emergency Operations Facility 



EPA 



U.S* Environmental Protection Agency 



EPZ 



Emergency Planning Zone 
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ETF 



effluent treatment facility 



XG 



TC 



FEIS 



FR 



FWPCA 



final environmental impact statement 
Federal Register 



Federal Water Pollution Control Act 



FWS 



U*S* Fish and Wildlife Service 
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FY 



Fiscal Year 
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GDNR 



G-DI 



Georgia Department of Natural Resources 
Gelger-^ueller 
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G-m 



Gang Temperature Monitor 
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HEPA 



high-efficiency particulate air (filter) 



AC-2 



HLW 



high-level waste 
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INPO 



Institute of Nuclear Power Operations 



ISEP 



kg 



km 



Integrated Safety Evaluation Program 
kilogram 



kilometer 



|tc 



kW 



kiloWatt 



liter 



TC 



LET 



LLNL 



linear energy transfer 

Lawrence Livermore National Laboratory 
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LOGA 



loss— of-coolant accident 



LOPA 



MACCS 



MCL 



loss-of-pumping accident 

MELCOR Accident Consequence Code System 



maximum contaminant level 



Itc 
Itc 



mg 



ml 



MMI 



. * -■ T * . f t,1 -^-^JI-Vl j^-F 



1^ j^-v* 'ai¥i I 



mrem 



milliliter (one-thousandth of a liter) 
Modified Mercalli Intensity 
millirem (one- thousandth of a rem) 
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MRS 



Moderator Recovery System 



mW 



NAAQS 



NAE 



NAS 



NASA 



NEPA 



NERP 



NESHAP 



NMFS 



roegaWatt 

National Ambient Air Quality Standards 

National Academy of Engineering 

National Academy of Sciences 

National Aeronautics and Space Administration 

National Environmental Policy Act of 1969 

National Environmental Research Park 

National Emission Standards for Hazardous Air Pollutants 

National Marine Fisheries Service 
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TC 



TC 



Itc 



AC-3 



NO 



X 



nitrogen oxides 



NO I 



Notice of Intisnt 



NPDES 



National Pollutant Discharge Elimination System 



NPL 



National Priority List 
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NPR 



New Production Reactor 



NRC 



! 



XC I NWS 



U*S. Nuclear Regulatory Commission 



National Weather Service 



NWSM 



Nuclear Weapons Stockpile Memorandum 



OCC-A 



Offsite Communications Center of Aiken* South Carolina 



PCB 



polychlorinated biphenyl 



PDS 



TC I 



ppm 



plant damage state 
parts per million (10"°) 



PRA 



probabilistic risk assessment 






QA 



qxiality assurance 



rad 



radiation absorbed dose 



RC 



release catecorv 
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RCRA 



Resource Conservation and Recovery Act 



rem 



roentgen equivalent man 



TC I REMACS 



remote emergency monitoring and control system 



RI 



reactor incident 



TC 



j RIMP 



Restart Issue Management System 



RRSS 



Reactor Room Spray System 



RRTP 
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SAAP 



Severe Accident Assessment Program 



SAR 



Safety Analysis Report 



SCDHEC 



South Carolina Department of Health and Environmental Control 



kC-h 



SCWMRD 



South Carolina Wildlife and Marine Resources Department 



SCWRC 



South Carolina Water Resources Commission 



SID 



SO 



Safety Information Document 
Sulfur dioxide 
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SO 



X 



SR 



Sulfur oxides 



(DOE) Savannah River Operations Office 
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SREL 



Savannah River Ecology Laboratory 



SRFS 



Savannah River Forest Station 
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SRP 



Savannah River Plant (before April 1, 1989) 
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SRS 



Savannah River Site (since April 1, 1989) 
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SRSPO 



Savannah River Speci 



Projects Office 



SSS 



supplementary safety system 



TLD 



thermoluminescent dosimeter 



TRU 



transuranic 



TSA 



Technical Safety Appraisal 



TSC 



Technical Support Center 



TSCA 



TSP 



TSS 



UCNI 



Toxic Substances Control Act 



total suspended particulates 

total suspended solids 

Unclassified Controlled Nuclear Information 
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TC 



TC 



use 



United States Code 



TC 



USFS 



U.S. Forest Service 



uses 



WIND 



U.S. Geological Survey 

Weather Information and Display System 
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WISR 



WRS 



Westinghouse Independent Safety Review 
Water Removal and Storage (system) 
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4-20, 4-110, 4-124 through 4-125, 
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3-55» 3-57, 4-27, 4-29, 4-33 through 
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2-36 » 3-65, 3-78, 4-38 through 4-39, 
4-106, 4-117, 4-119, 4-121 through 
4-122 



CGDF, Complementary Cumulative 

Distribution Function, 4-91 
CERCLA, Comprehensive Environmental 

Response, Compensation, and 
Liability Act, 3-58. 3-60, 5-6, 5-10 



GET, Confinement event tree, 4-81, 
4-84 through 4-85, 4-86, 4-103 

GIF, Consolidated incineration 

facility, 3-62, 3-65, 3-62, 4-20, 
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Chem-Nuclear Services, Inc., 3-70, 

4-122 
Chernobyl. 2-49, 2-57, 2-71 
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through 2-89, 3-1 through 3-5, 
3-7 through 3-10, 3-12 through 
3-16, 3-18 through 3-24, 3-26 
through 3-28, 3-30 through 3-38, 
3-41 through 3-42, 3-46, 3-48, 
3-51 through 3-53, 3-54 through 
3-58, 3-60, 3-62 through 3-64, 

^-fiS t-ht-niToh ^_7S. -^-ftl ^_R^ 

4-1 through 4-6, 4-8 through 4-9, 
4-13 through 4-16, 4-20 through 
4-21, 4-23, 4-26 through 4-28, 
4-30, 4-32 through 4-47, 4-49 
through 4-50, 4-52 through 4-58, 
4-62, 4-70 through 4-73, 4-75, 
4-77 through 4-79, 4-86, 4-90 
through 4-91, 4-98 through 4-111, 
4-113, 4-116 through 4-119, 4-121 
through 4-126, 4-132 through 
4-133, 4-135, 4-137 through 
4-141, 4-143, 4-145 through 
4-147, 4-149, 4-151, 4-156, 
4-158, 5-6 through 5-7, 5-9 
through 5-11, 5-13 
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C_1 






EA 



1-1 
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through 2^5, 2--8, 2-20, 2-^22 through 
2-25. 2-28 through 2-31, 2-33 
through 2-34, 2-36 through 2-39, 
2-42 through 2-49, 2-51 through 
2-61, 2-63 through 2-65, 2-71, 2-73, 
2-75, 2-87 through 2^89, 3-9, 3-68, 
3-76, 3-80 through 3-81, 4-21, 4-40 
through 4-42, 4-44 thtough 4-45, 
4-47 through 4-50, 4-53 through 
4-63, 4-67, 4-75, 4-76 through 4^77, 
4-80, 4-98 through 4-101, 4-103 
through 4^104, 4-106, 4-140, 4-151, 
4-153 through 4-154, 4-156 through 
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f-h 






Savannah River, S-1, S-3, 1-1, 2-1, 
2-4 through 2-5, 2-9, 2-22, 2-35 
through 2-36, 2-39, 2-45, 2-58 
through 2-59, 2-66 through 2-68, 
2-76 through 2-77, 2-87 through 
2-89, 3-1 through 3-4, 3-8, 3-14, 
3-16 through 3-24, 3-26 through 
3-27, 3-30, 3-33 through 3-35, 3-38 
through 3-44, 3^47 through 3-48, 
3-51 through 3-54, 3-59 through 
3-60, 3-68 through 3-71, 3-73 
through 3-83, 4-1 through 4-5, 4-8 
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4-15 through 4-17, 4-19, 4-21, 4-26 
through 4-28, 4-30, 4^32 through 
4-33, 4-38, 4-40, 4-52, 4-55. 4^104 
through 4-106, 4-110, 4-113, 4-116 
through 4-118, 4-121 through 4-125, 
4-129 through 4-130, 4-135, 4-137 
through 4-138, 4-145, 4-149, 4-151 
through 4-159, 5-6, 5-10 through 
5-12. 5-14 through 5-15 
Savannah River Swamp, 2-59, 3-19, 
3-41, 3-43, 3-78, 4-8 through 4-9, 
4-16 through 4-17, 4-19, 4-116, 
4-125, 5-12 

RonnnHarv ^nnlant-. 9-7. 9-^5. Zt-*^ . Zt.RO 

Security, 1-2, 2-4, 2-13, 2-45, 2-66 
through 2-68, 2-73, 2-75, 3-9, 3-71, 
4-110, 4-135, 4-137 

Seepage basins, S-2, 2-76, 3-53 
through 3-54, 3-80, 4-23 through 
4-26, 4-28, 4-33 through 4-34, 



4-119, 4-138, 4-141 through 
4-143, 5-10 
Seismology, 2-88, 3-9, 3-12, 3-83, 



4-1Q2, 4-159, S-3 



Shortnose sturgeon, 3-42, 3-47 

through 3-48, 4-8, 5-10 
Site area, 4-53, 4-105 
Six-county area, 3-4 through 3-5, 

3-7 through 3-8 
Socioeconomics, 4-2, 4-137 
Soils, 3-51, 3-56, 3-60, 4-116 
Steel Creek, 2-9, 2-22, 2-68, 2-76 
through 2-77, 3-14, 3-18 through 
3-20, 3-22, 3-25, 3-35, 3-37, 
3-41, 3-44 through 3-46, 3-81, 
4-8 through 4-11, 4-13 through 
4-14, 4-16 through 4-19, 4-26, 

4-46, 4-115, 4-135, 4-137 through 
4-138, 4-147 through 4-149, 
4-151, 4-153, 4-157 through 
4-158, 5-11 
Surface water, 3-16, 3-26, 3-56, 
3-60, 3-78, 4-3, 4-122 through 
4-123 






Target, S-1, S-3, 1-2, 2-5, 2-7 
through 2-9. 2^18, 2-20, 2-23, 

7^9S_ 9~.07 . 9-'^S. 9-.'^0. 9-/ift. 



2 
4 

4 

4 



68, 
38, 
*9, 
64, 



2-70 through 2-71, 3-1, 
4-42 through 4-44, 4-46, 
4-57 through 4-60, 4-62, 
4-67, 4-73, 4-85. 4-90, 
4-106, 4-iii, 4-117 



through 4-118, 4-135, 4-137 
Termination, S-4, 2-1, 2-68 through 
2-70, 2-77, 4-30 through 4-31, 
A-64, 4-80, 4-135 through 4-139 
Thermal 

Thermal discharges , 2-44 , 2-76 , 
3-22, 3^33, 3-35, 3-37, 3-43, 
3-47. 3-80, 4-7, 4-19, 4-117, 
4-123, 4-125, 4-137, 4-145 
through 4-146, 4-149 
Thermal effects, 4-11 through 
4-12, 4-17, 4-139 
Tiger Team, 2-59, Z--87 
lomaao, j-ju, j-ou, t-mn, n-i.:n 
Transportation, 3-53, 3-72, 3-74, 
4-1, 4-106 through 4-107, 4-110 
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through A-113, 4-117 through A-118, 
4-lAl, 4-157, 4-159 
Tritium facilities, 2-8, 4-118 
Tritium, S-1, 1-1 through 1-4, 2-1, 
2-3, 2-5, 2-7 through 2-8, 2-16, 
2-21, 2-27, 2-53, 2-66, 2-70 through 
2-75, 2-88, 3-53 through 3-55, 4-23 
through 4-26, 4-28, 4-37 through 
4-39, 4-45 through 4-46, 4-54 
through 4-55. 4-64 through 4-70, 
4-73,^4-76, 4-86, 4-101 through' 
4-102, 4-110 through 4-111, 4-118 
through 4-119, 4-125, 4-137, 4-141 
through 4-143, 4-152, 4-155 



U 



Upgrades, 2-1, 2-4, 2-8, 2-33 through 
2-34, 2-36, 2-38 through 2-39, 2-42, 
2-45, 2-47, 2-53 through 2-54, 2-60, 
2-62 through 2-63, 2-66, 2-72 
through 2-73, 4-47, 4-49. 4-53 
through 4-54, 4-118 

Upper Three Runs Creek, 3-14, 3-26, 
3-35, 3-53, 4-14, 4-39, 4-115, 4-119 



through 4-120, 4-124, 4-138, 
4-142, 4-152 through 4-153, 
4-155, 5-6, 5-8 through 5-10 

3-62, 3-65, 4-39, 



Waste storage, 
4-121, 5-9 

Water quality, 
3-22, 3-74, 
4-152, 5-10 



3-18, 3-21 through 
4-13, 4-125, 4-137, 
through 5-12 
Water use, 3-18, 3-22, 3-24 
Wetlands, S-4, S-14, 2-76, 3-26, 
3-33 through 3-37. 3-74, 4-7, 
4-13 through 4-14, 4-16 through 
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4-125, 4-138 through 4-139, 4-146 
through 4-148, 4-159. 5-1, 5-12 
Wildlife, 3-18. 3-37 through 3-38, 
3-54, 3-74» 3-82, 4-115 throtj^h 
H-ijLD, t-mo, *t-i*»y, 3-*», y-b 

through 5-7, 5-10, 5-14 through 
5-15 

Wood stork, 4-8 through 4-9, 4-116, 
4-125. 5-10, 5-15 



Z-Area saltstone disposal facility 
4-120 



itm^ 



VE6P, Vogtle Electric Generating 
Plant, 3-7, 3-24, 3-53, 3-75, 3-80, 
4-32, 4-102, 4-106, 4-121, 4-123 



through 4-126, 4-132 
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4-157 

Vegetation, 3-34 through 3-35, 3-37, 
3-44 through 3-45, 3-47, 3-54, 3-81, 
4-7, 4-9, 4-16 through 4-19, 4-115, 
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Waste disposal, 2-59, 3-58, 3-62, 
3-65, 3^74, 4-20, 4-116 through 
4-U7, 4^121, 4-126 

Wast© management, S-4, 2-5, 2-36, 
2-58, 2-87, 3-27, 3-58 throueh 3 
3-65, 3-75-76, 4-21, 4-39, 4-117 
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A. Analysis of Nuclear Materials Production Options 
(Classified) 



B. Studies and Monitoring 






C. Responses to Public Comments on Draft Environmental 
Impact Statement, Continued Operation of K-, L-, and 
P-Reactors 
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APPENDIX A 
UNCLASSIFIED SUMMARY 

ANALYSIS OF NUCLEAR MATERIALS PRODUCTION OPTIONS 



Appendix A (which ie classified) contains qtiantitative projections for nuclear 
materials requirements based on the 1990 Nuclear Weapons Stockpile Memorandum* 
descriptions of the production complex, and analyses of the capabilities of 
alternative production sources to meet the requirements. Appendix A also 
includes an analysis of a potential reduced-need scenario. In addition. 
Appendix A examines delaying the resumption of production at one or more 



the completion o£ a cooling tower. 
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APPENDIX B 



STUDIES AND MONITORING 



Since 1951* the U»S. Department of Energy (DOE) and its predecessor agencies 
have conducted an intensive environmental surveillance program at the Savannah! TE 
River Site (SRS). This program consists of monitoring effluents from SRS 
facilities, measuring radionuclide concentrations in the environs , assessing 
the ecological health of the overall SRS environment, and determining SRS 
compliance with applicable State and Federal standards. Analytical studies 
yield measurements and assessments of the impacts of operation (DOE, L987a). 
DOE reports the results of this environmental program annioally to the public 
(e.g. , Mikol et al. , 1988; Zeigler et al. , 1987) . These reports contain 
parameters measured, collection methods , and analytical procedures for all 
measurements of the various media studied. The report for 1988 (Davis* 
Martin, and Todd, 1989) provides the primary information for this appendix, 1 te 



B.l SRS MONITORING PROGRAMS 

The SS.S environmental surveillance program consists of extensive radiological 
and nonradiological monitoring. The Environmental Monitoring Section of the 
Operating Contractor* s Environmental and Health Protection Department 
coordinates SRS monitoring programs; the Environmental Protection Section 
coordinates regulatory compliance* The Savannah River Laboratory (SRL), the 
Savannah River Ecology Laboratory (SREL), and the Savannah River Forest 
Station (SRFS), all of which are located on the SRS, also conduct independent 
research programs . Section S.I.I describes the routine radiological 
monitoring program at the Site * Section B* 1 . 2 describes the routine 
nonradiological program. Section B.l .3 discusses special surveys or 
nonroutlne environmental studies , and Section B,1.4 highlights other research 
and environmental programs. Section B*l .5 discusses recent epidemiological 
studies of the SRS worker population. 

B.1.1 RADIOLOGICAL MONITORING PROGRAMS 



ive 

are 



The SRS environmental monitoring program for radioactivity is comprehensl 
both in areal extent and in the variety of media sampled. Samples a-w 
collected annually from a 5 ,180-square-kilometer area on and in the immediate 

V xi* Xlix L V u X i?i\kj CIO wc J. X cia ^ i~ uiu cxi^ O.UU-L. ^ xuiiax f f ^ i \j\j — a 4.u^a.ip c — cvxxuiuc ucx ci-L c£l 

(DOE, 1987a). Table B-1 lists the various media sampled in the SRS 
radiological monitoring program. The South Carolina Department of Health and 
Environmental Control (SCDHEC) conducts independent radiological monitoring 
programs for air, surface waters, and groundwaters , both on and off the Site; 
the Georgia Department of Natural Resources (GDNR) conducts offsite 
radiological monitoring. 

B, 1.1.1 Air 

Concentrations of radioactive materials in the atmosphere are measured by 
continuous samplers at 6 onsite monitoring stations, 13 perimeter stations, 
and 12 stations approximately ^0 kilometers from the center of the SRS* 
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Table B-1. Types of Samples Analyzed in the Radiological Monitoring Program^ 
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TE 



Air 

Thermoluminescent dosimeters 

Surface waters 

Rivers 

Streams 

Seepage basins 
Groundwater 
Drinking water 
Milk and food (i.e., €ggs » chickens « 

meats « fruits , grains ) 



Wildlife 

Fish, crabs, and oysters 

Deer and hogs 

Furbearers (i.e., opossums, foxes, 
raccoons) 

Turtles, ducks 
Rainwater 
Vegetation 
Soil 
Sediment 



a* Modified from Davis, Martin, and Todd, 1989. 



Continuous sampling within each 30-degree sector around the SRS is affected by 
the locations of the perimeter and 40*kilometer-radiu3 stations. Figure B-1 
shows the locations of these stations. Samples are analyzed for gross alpha, 
nonvolatile beta- ganmva— emitting isotQ^ieSi tritium and radioactive isotc^es 
of strontium, plutonium, and iodine. Reference or control stations for 
determining background radiological levels from natural sources and worldwide 
fallout are located in Savannah and Macon, Georgia, and in Columbia and 
Greenville, South Carolina. 

Thermoluminescent dosimeters (TLDs) are used to measure environmental gamma 
radiation intensity continuously on the SRS and in the surrounding area. A 
total of 452 stations monitor a 20,720-square-kilometer area in the SRS 
vicinity. In 1989, L2 stations were added around the SRS perimeter to monitor 
gamma and tritium concentrations. These 12 stations, which are part of the 
Weather Information and Display (WIND) system computers, can transmit data at 
6-minute intervals in an emergency response. 

B. 1,1.2 Surface Water 



TE 



flow in a southwesterly 
The streams are sampled 
locations and are monitored for 
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tritium, and other specific 
radiological sampling stations. 



The SRS is drained by several small creeks that 

direction until they join the Savannah River. 

continuously by paddlewheel samplers at 35 

radioactivity in effluent dischar**es. The 

analyzed for alpha, nonvolatile beta, 

radionuclides. Figure B-2 is a map of 

Similarly, the Savannah River is sampled weekly and analyzed for gross alpha, 

nonvolatile beta, tritium, and radioisotopes of strontium, uranium/plutonium, 

and cesium. There are six sampling locations along the river above, adjacent 

to, and below SRS. Figure B-3 is a map of Savannah River radiological 

monitoring stations. 

Seepage basins on the SRS are monitored quarterly via grab samples, which are 
analyzed^for gross alpha and beta, tritium, strontium, uranium, plutonium, and 
gamma-emitting radionuclides . 
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Figure B-1 . Locations of the Air Monitoring Stations 
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From Davis, Martin, and Todd. 1 989. 



Figure B-2. Stream Sample Locations on SRS 
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From Davis, Martin, and Todd, 1989. 



Figure B-3. River Sampling Locations for Radiological Monitoring. 
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B.1.1.3 Groundwater 

The radiological groundwater monitoring program began in the 1950s and has 
grown steadily to include an extensive well network. Most wells are sampled 
at least quarterly, and selected wells are monitored for gross alpha, 
nonvolatile beta, and tritium* The groundwater monitoring program has 
expanded since 1984 to address the needs identified in the Resource 
Conservation and Recovery Act (RCRA), as amended, piezometer data for 
geohydrologic characterization, and contaminant plume migration at various 
locations, as needed. 

B*l,1.4 Prinking Water 

Spot samples of drinking water are collected from 14 surrounding towns and 30 
onsite facilities* The onsite facilities are sampled at least quarterly, 
although some are sampled monthly. The samples are analyzed for gross alpha, 
nonvolatile beta, and tritium. In addition, treated water and raw water are 
sampled daily at three water-treatment plants that withdraw from the Savannah 
River: the Cherokee Hill Water Treatment Plant at Port Wentworth, Georgia; 
the Beaufort-Jasper Water Treatment Plant at Hardeeville, South Carolina; and 
the North Augusta Water Treatment Plant at North Augusta, South Carolina. The 
North Augusta plant, located upstream of the SRS, serves as a control. 
Samples from these plants are analyzed for gross alpha, nonvolatile beta, and 
tritium. 

Ba.1.5 Milk 

Biweekly samples of milk are collected from five dairies within a 40-kilometer 
radius of the Site and from area-produced inventories of a major local 
distributor. Samples are measured for cesium-137, iodine-131, and tritium; on 
a quarterly basis, samples are analyzed for strontium~90. 

B.1.1,6 Food 

Farm products such as leafy vegetables, fruit, grain, poultry, and eggs are 
collected from 14 localities in the six-county area surrounding the SRS. Six 
of these localities are at the SRS perimeter ' and eight are within a 
40-kilometer radius. Collards collected from Columbia, South Carolina, serve 
as a control. Ail food items are analyzed for gamma-emitting radionuclides, 
tritium, strontium-90, uranium/plutonium (nonspecific), plutonium--238, and 
plutonium-239. 

B.1.1.7 Wildlife 

as well as at the river mouth in Savannah, Georgia. Fish are also taken from 
SRS streams and ponds and from Lake Thurmond (control). Specimens are 
analyzed for alpha-, -beta-, and gamma-emitting radionuclides. Crabs and 
oysters from the mouth of the river are also analyzed for alpha-, beta-j and 
gamma-emitting radionuclides. 

SRS ^conducts annual hunts to control the onsite deer and hog population and to 
minimize animal^vehicle accidents. Field analyses for cesium-137 are 
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performed at the hunt site before the game is released to the hunter. 
Additional samples of flesh, thyroid, spleen, kidney, liver^, and muscle are 
removed from 5 to 10 percent of the animals for analysis for strontium-90, 
cesiuin-137, and tritium. 

Although they are not hunted on the Site, furbearers such as foxes, raccoons, 
and opossums are trapped and analyzed for gamma-emitting radionuclides, 
Beaver trapped by SRFS for population control are monitored for radioactivity 

with a Geiger-Mueller (G-iVl) detector. 

Ducks are routinely trapped at Par Pond and Pond B on SRS for analysis of 
«d*«ma_nrti-? i-i-intT T-flHiriniir1 tHps. Turtles are also traooed both on and off the 
Site as part of ongoing SREL research that studies migratory patterns. 
Trapped turtles are surveyed with a G-M detector for radioactivity. 

B . 1 . 1 . 8 Rainwater 

Samples of rainwater are collected monthly at the ambient air monitoring 
stations and analyzed for gross alpha, nonvolatile beta, gamma-emitting 
isotopes, tritium, strontium, plutonium, and radioisotopes of plutonium and 
strontium. In addition, quarterly samples are collected from the four ambient 
air reference stations in Columbia and Greenville, South Carolina, and in 
Savannah and Macon, Georgia. 

B. 1*1*9 Vegetation 

Grass samples are collected quarterly onsite and at the SRS perimeter, as well 
as from 40- and 160-kilometer radii. Onsite samples are collected 
specifically from seepage and retention basin areas and from the Radioactive 
Burial Ground* All samples are analyzed for gross alpha and beta, 
eft-nnhiiim-ftQ flnH -90. trltium. and eamma-emittine radionuclides. 
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B.l.L.lO Soil 

Soil samples are collected annually from uncultivated areas at each of four 
quadrants around SRS. Two control sites (Clinton, South Carolina, and 
Savannah, Georgia) are approximately 160 kilometers from SRS. Samples are 
analyzed for strontium-90, plutonium-238, plutonium-239, and gamma-emitting 
radionuclides . 

B. 1.1.11 Sediment 

Since 1975, floodplain sediments have been collected on an annual basis from 
the Savannah River. Two locations each are sampled annually above, adjacent 
to, and below SRS (refer to Figure B-3). Since 1977, sediment samples from 
nine SRS stream locations have been monitored on an annual basis. All samples 
are analyzed for strontium-90, plutonium-238 and -239, and gamma-emitting 
radionuclides . 

B,1.2 NONPA_DrOLOGICAL MONITORING PROGRAMS 

The nonradiological monitoring program at SRS is coordinated by the 
Environmental Monitoring Section of the Operating Contractor's Environmental 
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and Health Protection Department, assisted by a subcontractor with the routine 
operations, both on and off SRS, Table B-2 lists the various media sampled in 
the nonradiological program. Independent nonradiological monitoring is also 
performed by SCDHEC and GDNR, 



Table B-2. Samples Analyzed in the Nonradiological Program^ 



Drinking water 



Air 

Surface water Sediment 

R 1 via r fl 

— *^ ■• ^1^ ^r fe^ 

Streams Streams 

Groundwater Fish 






a. Modified from Davis, Martin, and Todd, 1989. 



B. 1.2.1 Air 

Five onsite coal-fired powerplants (in A-, D^, H-, K-, and P-Areas ) and six 
other onsite process stacks (four in M-Area and two in P- and H^Areas) are 
monitored for nonradiological air emissions. Along with the independent 
monitoring programs of SCDHEC and GDNR, SRS maintains its own nonradiological 
program. Ambient air quality is monitored at five onsite stations having 
continuous sampling for sulfur dioxide, nitrogen oxides, and ozone. Total 
suspended particulates are monitored every 6 days over a 24-hour period. 

B.1.2.2 Surface Water 

nonfilterable residue, oil and grease, and/or fecal coliform. Some outfalls 
are ^ also monitored for pesticides and organic chemicals . In addition to 
monitoring at the outfalls, six stations along the onsite streams and three 
along the Savannah River are maintained. The river stations are above, 
T£ adjacent to, and below SRS operations. Figure B-4 shows the nonradiological 
water quality sampling locations. Conductivity, dissolved oxygen, 
temperature, and pH are measured in the field at these stations on a weekly 
basis. Laboratory measurements include fecal coliform and various metals and 
nonmetals. Continuous samples at all river and onsite stream locations are 
obtained by paddlewheel samplers. The six onsite stream locations are 
monitored on a monthly basis for the parameters listed above. SCDHEC 
maintains four monitoring stations, which are sampled monthly, along the 
onsite streams. 

^*1*2.3 River and Stream Temperature Surveys 

A consent order between DOE and SCDHEC established an ongoing comprehensive 
study of thermal effects from SRS operations on South Carolina waters. 

.„* -s,".t^s,j.a.^.^j,c ■j^i.xji. iic sjuj. yeya are coiiauctea on , cne r^ayannan Kiver and 

onsite screams. The U.S. Geological Survey (USGS) ■ maintains continuous 
temperature-monitoring stations at the mouth of each SRS stream. 
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Fecal Coliform Sampling Locations 
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Figure B-4. Water Quality Sampling Locations for Nonradiological Monitoring. 
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B.1.2.4 Groundwater 

Groundwater wells are maintained onsite for routine and special 
nonradiological monitoring. Most wells are sampled quarterly with field 
measurements of pH» temperature, conductivity, and water depth. A 
comprehensive chemical analysis is conducted every 2 years; wells are sampled 
on an annual basis for suspected contaminants (e.g,, sulfate is collected from 
wells near coal piles). The frequency for additional sampling of a particular 
constitutent depends on its concentration and any other special request for 
regulatory compliance by the U.S. Environmental Protection Agency (EPA) and 
SCDHEC . 

B. 1*2.5 Drinking M ^tgr 

Most onsite drinking water is obtained from groundwater from the deeper Black 
Creek-Widdendorf Formations or the shallower Congaree-^cBean Formations . 
Although D-Area currently receives treated Savannah River water, further plans 

onsite systems are monitored daily for residual chlorine and chlorocarbons. 
Fecal coliform analyses are conducted either daily, weekly, or monthly, 
depending on the size of the water system. In addition, samples from the 16 
largest systems are analyzed for an extensive list of chemical and physical 
parameters by a certified offsite laboratory to ensure DOE compliance with EPA 
and State limits. 

B. 1.2.6 Sediment 

A sampling program has been maintained since 1976 to monitor pesticides and 
herbicides in river and SRS stream floodplain sediment. Water and sediment 
samples are collected annually from seven onsite stream locations and two 
river stations to be analyzed for pesticides* herbicides, and polychlorinated 
biphenyls (PCBs). 

B.l.2.7 Fish 

Mercury, pesticides, and herbicides ; from industrial and agricultural sources 

-^ — **w... n^^^v FTti^ u^i-c^vcu All jLPf\L Ail iXHu LeiK.t:;ii ironi tne aavannau ttxver* 

Since that time, mercury analyses have continued; an annual collection is now 
maintained. Fish trapped on and off the Site are selected randomly for 
whole-fish mercury analyses. 

B.1.3 SPECIAL SURVEYS AND PROGRAMS (NONROUTINE) 

This section discusses the types of special radiological and nonradiological 
sampling conducted by SRS in response to unexpected or accidental releases of 
radioactive materials or to chemical spills. It also discusses examples of 
special surveys conducted to monitor the environmental effects of SRS 
effluents. It also presents examples of recent special radiological studies 
of radiological surveys conducted in the past, and of ongoing nonradiological 
programs. , . w 






B.L.3.1 Recent Radiological Surveys 

In the event of nonroutine radioactive releases, special environmental surveys 
are performed to assess the potential risk to the public. Such surveys can 
include sampling of all media such as process air and water, vegetation, SRS 
streams and Savannah River water, soil, and ambient air. In 1988, the 
following special radiological surveys were performed at SRS and in the 
immediate vicinity: 

1, Upper Three Runs Creek Special Survey 

In October 1988, a radiological survey of Upper Three Runs Creek and 
H-Area was completed* The study objective was to document baseline 
information before the November 1988 startup of the Effluent Treatment 
Facility in H-Area. Floodplain sediment and vegetation samples were 
collected at six locations along Upper Three Runs Creek to determine 
gamma radiation levels. 

2* Savannah River Swamp Survey 

In the 1960s, a portion of the Savannah River Swamp was contaminated 
with cesium-137 and cobalt-60 due to leakage from a failed fuel 
element. In 197^, SRS established 10 sampling stations to monitor 
radioactivity; sampling occurred annuially until 1977. Since that 
time, sampling has occurred at 5-year intervals because the change in 
radiation levels measured on an annual basis was insignificant* The 
1988 survey represents the most recent monitoring effort; TLD 
gamma-radiation measurements were made of vegetation, soil, and fish, 

3. Lower Three Runs Creek Special Survey 

Before the construction of Par Pond in 1958, R-Area discharged 
radioactive effluents directly to Lower Three Runs Creek, In 1971, a 
gamma radiation monitoring survey was conducted of the water, 
vegetation, soil, fish, and air along Lower Three Runs Creek. Surveys 

were repc^^ii^cu xu j>7q^ aiiu 1.11 4.^^9* , 

B.1.3*2 Other Radiological Surveys 

Historically, several special radiological surveys have been conducted on the 
Site in response to accidental releases to the air and water; for example: 

1- R-Area Comprehensive Survey 

In 1957, a failed experimental fuel element in the 105-R emergency 
basin discharged radioactive material to nearby seepage basins. These 
basins and the groundwater have been monitored during special surveys 
since that time; the most recent survey was in 1986, Any outcropping 
of activity and the identity of any new areas of contamination are 
noted by the surveys* 
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2* R-Area Old and New Cana l Sur veys 

In 1987 i two special radiological surveyg vere conducted alon^" the 

"old** and the '*new'' R-Area canals. Soil samples were analyzed for 

radiation* and TLDs were installed to monitor atmospheric gamma 
radiation* 

3. Aiken Municipal Airport Ambient Air Stud 

Particulate samples from large (approximately 10,000 cubic meters) air 
volumes are collected by ambient air stations at the Aiken Municipal 
Airport* In 1988, samples were collected every 2 to 3 days and 
analyzed on high-sensitivity gamma detectors at SRL. Samples were 
also collected in 1986 in response to the Chernobyl incident. 

B. 1.3.3 Nonradlological Special Surveys 

Special, nonroutine surveys are conducted by SRS in response to unexpected 
chemical and oil spills. A sitewide procedure (the Spill Prevention Control 
and Countermeasure Plan) ensures the prompt .reporting of oil and chemical 
spills to a Spill Coordinator who is responsible for reporting spills to the 
proper authorities (SCDHECs ^FAj DOE)e 

Another example of special nonradiological surveys conducted on Site is the 
ongoing Savannah River water-quality monitoring by the Academy of Natural 
Sciences of Philadelphia* Since 1951, the Division of Environmental Research 
at the Academy has surveyed the aquatic environment of the river above and 
below SRS. The overall objective is to assess the effects of SRS effluent on 
the general river health. This monitoring consists of a comprehensive survey 
of the aquatic biota (algae, macrophytes, insects, and fish) and water 
chemistry. 

B.UA RESEARCH AND ENVIRONMENTAL PROGRAMS 

In 1972, SRS was designated the nation's first National Environmental Research 
Park (NERP). SRS has been used as an outdoor environmental laboratory by 
visiting university scientists in cooperation with SRL, SREL, and SRFS. These 
facilities, through the NERP program, also offer a rare opportunity for 
undergradtiate and graduate students to participate in meaningful environmental 
research while completing university degree requirements. Data, information, 

and survevfi zathered thrriM^h th« e^^te^r^fzA^ja f^-n^r-i v^^^mAnf «t rs^^^^^w^,^ «e ^-u^ 

onsite laboratories are published in scientific literature and presented at 
professional meetings throughout the nation. In 1988, 10 research programs 
were conducted on SRS as a part of the NERP program; they include a baseline 
investigation for comparison of wetland bacteria on SRS with that of the 
Okefenokee Swamp, Georgia; a comparison of the feeding behavior of SRS wading 
birds with that in the Okefenokee Swamp and the Belle Baruch Long Term 
Ecological Research Site at North Inlet in South Carolina; and a comparison of 
the cesium-binding capacity of SRS soils with that at Los Alamos, New Mexico, 
and Bikini Atoll. Many ongoing research activities at SRL, SREL, and SRFS are 
related to environmental effects of SRS activities as well as to the 
elucidation of basic environmental principles* 
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B,1.4.1 Savannah River Laboratory 

SRL consists of two divisions that contribute to environmental research 
activities - the Environmental Technology Division and the Environmental 
Sciences Division* The Environmental Technology Division contributed to 
emergency response planning efforts in 1988 in the form of programs for 
radiometrics development, radionuclide effluent studiest and atmospheric 
research. 

The Environmental Sciences Division has performed other environmental studies 
Including permit compliance studies of L-*Lake and Steel Creeki the meeting of 
EIS requirements, and the development of an extensive waste management and 
groundwater protection program* The groundwater protection program Includes 
the SRS Aquifer Characterization Study, continuation of the SRS Baseline 
Hydrologlc Investigation, and modelling of SRS groundwater flow, Special 
studies address Che fate and effect of SRS pollutants using remote sensing 
surveys, transport and cycling of tritium In the environment » microbiology of 
the SRS deep subsurface ^ and a sltewide seismic survey « 

B.1.4i2 Savannah River Ecology Laboratory 

SREL. ooerated bv the Universltv of Georaia under contract to DOE, has 
conducted independent environmental research activities at SRS since 1934« 
Programs are broadly divided into three areas of concentration - wetlands 
research, blogeochemical research, and studies related to wildlife and 
environmental stresses associated with SRS activities* Some examples of 
ongoing research topics include the effects of flooding on bald cypress growth 
rates, zooplankton community development at L-Lake, genetic alterations in a 
population of slider turtles due to radionuclide exposure, blogeochemistry of 
coal piles and ash basins, and the management of artificial foraging ponds at 
Kathwood Lake for wood storks. 

B. 1.4.3 Savannah River Forest Station 

SRFS has conducted the onsite forest management program since 1952, when an 
interagency agreement was reached between the Atomic Energy Commission (a 
predecessor to DOE) and the U.S, Forest Service. SRFS manages a large area of 
SRS for timber production and sales. It also manages some of SRS for 
environmental protection, such as those areas that serve as quality habitat 
for the endangered red-cockaded woodpecker* Other environmental programs 
include managing areas for native wildlife protection and for the prevention 
of erosion* SRFS also conducts separate research activities on reforestation 
and pine seedling development techniques < 

B^l.5 EPIDEMIOLOGICAL STUDIES 

In 1983, DOE assembled a panel of experts to evaluate the need to conduct 
epidemiological studies on the risk of delayed health effects from SRS 
operations to local human populations as an addition to previous studies. The 
panel reviewed past and ongoing studies and developed a list of potential 
additional s tudies for future consideration . DOE decided , on the panel ' s 
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advice, to continue funding of particular, ongoing industry-wide health and 
mortality studies being conducted by the Oak Ridge Associated Universities 
(ORAU). 

A study then underway on this topic (Sauer, 1984) attempted to assess the 
possible influence of radiation from SRS operations on health by examining 
county mortality rates in Georgia and South Carolina as a function of distance 
from SRS* The study examined Beaufort and Jasper 
identify the influence, if any, of the consumption of 
River* The study focused on specific cancer mortality 
due to cogenital anomalies or birth defects, "early infancy," and stroke and 
cardiovascular diseases. The report concludes "no clear association of risk 
of death has been identified for those living in counties close to SRP, as 
compared vith those living farther away and with the D.S." 

The National Cancer Institute/National Institutes of Health (NCI/NIH) recently 
reported the results of an extensive study of cancer mortality in populations 
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SRS (Jablon et al*, 1990). The study used available county mortality 
the period from 1950 to 1984 to compare counties that contain nuclear 
and adjacent counties with control coijnties, matched on the basis of 
of ethnic and socioeconomic factors* Comparisons were to be made for 
age groups and by time period (i*e., before and after startup). 



data for 
reactors 
a number 
selected 



The report summary states: "From the evidence available, this study has f oxind 
no suggestion that nuclear facilities may be linked causally with excess 
deaths from leukemia or from other cancers in populations living nearby* 
Studies in the United Kingdom had found increased mortality from leukemia in 
children near two nuclear fuel reprocessing complexes and two nuclear weapons 
plants • Examinations of similar installations in the United States failed to 
find such increases," 

The American Journal of Industrial Mediq i 



pub 1 ished the mos t recently 
completed study of the SRS worker population (Cragle et al», 1988), in which 
the sampled population included 9,860 Caucasian male workers at SRS, This 
first-phase study examined overall and specific causes of deaths through 1980 
for all workers first employed at the Site between 1952 and 1974, without 
regard to radiation or chemical exposures to individual workers. 

The study population of 9,860 current and former workers was characterized 
based on the type of employment as hourly (6,687), salaried (2,745), or 
combined (i*e., had worked both as hourly and salaried employees) (428) as a 
substitute for socioeconomic status* Other categorizations were based on the 
date of first employment as pre-1955 or post-1955 5 and on the total length of 
employment (less than 5 years, 5 or more but less than 15 years, and more than 

The results of examining the normalized vital statistics for these workers. as 
a group in comparison to the general population displayed the expected 
"healthy worker" effect with lower death rates from all causes and all cancers 
than the population at large for hourly and salaried workers. The combined 
workers displayed no significant differences in death rates from all 
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causes and all cancers, although cancer death rates of salaried employees were 
somewhat elevated over the general population. However, significant 
differences in death rates wer^ evident when the data were divided further by 
length of emplojrment and date of first employment. 

In the group of hourly workers hired before 1955, the segment employed between 
5 and 15 years showed a statistically significant increase in deaths from some 
type of leukemlas - 6 observed versus 2.18 expected. The group of hourly 
workers employed for more than 15 years showed more than expected, but not 
statistically so, deaths from leukemia and other causes* No other employment 
group or period showed any statistically significant increments in cancer 
mortality rates. 

For followup on the leukemia cases in the hourly worker group, the 
investigators added 389 members of the "combined'* group who had started as 
hourly employees. Of the 14 leukemia deaths that occurired in these groups, 
four were identified as a type (chronic Ijrmphocytic leukemia) generally 
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data for those dying of leukemia indicated that none exceeded the 
5-rem-per-year limit in any year of employment, and the group averaged about 
380 millirem per year per capita (range: 21 to 880 millirem per year) ; 
cumulative (combined both external and internal) doses over the SRS employment 
period ranged from 115 millirem to 19*33 rem (the latter accumulated over a 
25.6-year employment period). 

The results of this first-phase study do not permit a conclusion relating the 
leukemia deaths to radiation exposure. A case-control study of these leukemia 
cases is under way to assess exposures to radiation and chemicals to determine 
whether the cases are related to those factors. Some of these leukemia cases 
had regular or occasional exposures to solvents during their emplojfment at 
SRS, and all had been employed elsewhere before beginning work at SRS, for an 
average of 16.5 years. The types of work done by these individuals in their 
pre-SRS employment will also be investigated. The results of the followup 
studies are not expected before the end of 1991. 
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Most of the sitewide monitoring programs described in Section B.l provide 
information directly applicable to K-, L-, and P-Reactor operation. This 
section describes the monitoring programs as a group as they apply to the 
operations of K-, L-, and P-Reactors and the reactor areas. 

B,2a K-REACTOR AREA 

Aside from routine monitoring for National Pollutant Discharge Elimination 
System (NPDES) permit compliance, temperature profiles have been prepared for 
Pen Branch in past years. Studies for the prediction of thermal discharge 
impacts and for impingement /entrainment effects for compliance with the 
Federal Water Pollution Control Act of 1972 have been conducted (Du Pont, 
1989; DOE, 1987b)* 
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Radiological monitoring of the K-Area surface waters consists of determining 
tritium concentrations in the K-Area Containment Basin and Indian Grave 
Branch* Seepage basins in K-Area that allow migration of tritium to Pen 
Branch are also monitored for radioactivity* 

Sections B,l* 1 and B. 1 .2 describe the existing SRS air quality monitoring 
programs for K-Area. 

Groundwater in the K-Area is monitored for gross alpha, nonvolatile beta, 
total radium, tritium, and heavy metals at the acid/caustic basin, the ash 
basin, the burning/rubble pit, the coal pile runoff containment basin, the 
disassembly basin, the K-Reactor seepage basin, the retention basin, and the 
S-Luuge i,anu app.LXcaL.icn 9I u6 « 

Vegetation (grass) , collected routinely near the seepage and retention basins 
in K-Area, is analyzed for gross alpha, nonvolatile beta, and strontium-89 and 
-90. 

A recently completed special seismic investigation noted the existence of the 
northeasterly trending Pen Branch Fault, which runs across SRS near K- and 
P-Reactors. The fault has been documented based on core and geophysical data 
collected in the Last 30 years from onsite wells. The SRS geological research 
program now includes an evaluation of the Pen Branch Fault and its dimensions, 
its relationship to the regional geologic setting, its magnitude, and its time 
of movement* 

B.2.2 L-REACTOR AREA 

Routine, nonradiological monitoring of Steel Creek is regulated by the SRS 
NPDES permit and is conducted by the Operating Contractor, A special 
temperature profile survey of Steel Creek was completed in 1988; a study for 



XE is ongoing (Du Pont, 1988)* Since 1982, the Academy of Natural Sciences of 

Philadelphia has conducted nonradiological water-quality sampling and 

biological surveys in Steel Creek- Other monitoring includes a station 

maintained by SCDHEC along the creek* 

Routine radiological monitoring is conducted for Steel Creek below L-Lake and 
for the L-Area seepage basin, as described in Section 3,1*1. Releases from 
P-Area basin are also monitored in Steel Creek above L-Lake. 

Sections B.1.1 and B.1.2 describe the air quality monitoring programs for 
L-Area* 

Groundwater is routinely monitored for the constituents listed in Section 
B.2*l at the followina: L-Area locations; the acid/caustic basin, the 
burning/rubble pit, the disassembly basin, the oil and chemical basin, and the 
seepage basin* 

Other media sampled in L-Area include vegetation (grass), which is collected 
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nonvolatile beta* and strontium-89 and -90 analyses* The establishment and 
progression of submerged aquatic vegetation, planted in 1987 along the shores 
of L-LakCj is monitored routinely. Other successional changes in and around 
L-Lake as well as biogeochemical lake cycling and microbial processes are 
monitored. Aerial surveys of the Savannah River Swamp and the Steel Creek 
delta determine the distribution of wood storks on SRS* 

B.2.3 P-REACTOR AREA 

Par Pond, before overflowing to Lower Three Runs Creek, receives P-Reactor 
heat exchanger cooling water and other effluents from P-Area as well as all 
storm sewer outfalls from the deactivated R-Area and a few storm sewers from 
P-Area. The monitoring of these nonradiological releases is regulated through 
the SRS NFDES permit. In 1985* thermal effluent effects in Par Pond were 
studied for compliance with the Federal Water Pollution Control Act of 1972 
(Du Pont, 1985). 

Radiological releases (tritium) from the P-Area Seepage Basin migrate to Steel 
Creek, which is sampled as described in Section B.2.2. Sections B.1.1 and 
B.1.2 describe the radiological and nonradiological air quality monitoring 
programs for P-Area. 

Groundwater from P-Area is monitored for the constituents listed in Section 
B,2.1 in the acid/caustic basin, the burning/rubble pit, the coal pile runoff 
containment basin, the disassembly basin, and the seepage basin. 

Ducks captured at Par Pond and Pond B are analyzed routinely for 
gamma-emitting radionuclides. The biogeochemical cycling of Pond B is under 
investigation. Grass samples collected near P-Reactor are measured for gross 
alpha, nonvolatile beta, and strontium-89 and -90 concentrations. 

In 1988, during a special radiological survey of Lower Three Runs Creek, 
floodplain soil samples were analyzed for gamma-emitting radionuclides and 
plutonium. Vegetation, fish, and invertebrates were also analyzed for 
gamma-emitting radionuclides, and TLDs were placed aboveground to monitor 
gamma radiation levels* 
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APPENDIX C 

RESPONSES TO PUBLIC COMMENTS ON 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 

CONTINUED OPERATION OF K-, L-, AND P-REACTORS 



The U*S, Department of Energy (DOE) published the Draft Environmental Impact 
Statement (EIS) on Continued Operation of K-, L-, and P-Reactors 
(D0E/EIS-0147D) in May 1990, DOE announced the availability of the document 
for public review and comment in the Fe^er^l Register on May 11, 1990 (55 FR 
19773); this initiated the i5-day comment period. Three public hearings were 

Georgia, on May 31, 1990; Columbia, South Carolina* on June 5, 1990; and 
Aiken, South Carolina, on June 8, 1990 • The public comment period officially 
ended on June 25, 1990. This Final EIS is available for review in DOE reading 
rooms located in Washington, D*C., and Aiken, South Carolina, and is being 
distributed to individuals, public agencies, and Federal and state officials 
who commented on the Draft EIS and others on the DOE mailing list* 

During the comment period, 235 persons presented comments at the three public 
hearings: 66 in Savannah, 73 in Columbia, and 96 in Aiken. DOE also received 
85 letters related to the Draft EIS through the mail. Of the 85 letters, 3 
were from Federal agencies, 3 were from agencies and offices of the State of 
South Carolina, and 1 waa from an agency of the State of Georgia* 

This appendix to the Final EIS includes transcripts of the oral presentations 
made at public hearings, copies of the written statements submitted to DOE at 
public hearings, and copies of all comment letters received by DOE through the 
mail. It also presents the DOE responses* If a statement or comment prompted 
a revision to the EIS, DOE has identified the revision by a vertical line 
(change bar) in the margin and the applicable comment letter-dumber 
designation » Tables C*-! to C-4 list government agencies* elected and other 
officials, private organizations* and individuals » respectively, who submitted 
comments on the Draft EIS; these tables direct the reader to the applicable 
comments in Tables C-5 through C-8 and the DOE responses. 

The comments and statements reflected a number of specific and general issues 
about the EIS« The following sections summarise the major issues raised by 
the public and agencies, and the DOE responses* The U«S* Environmental 
Protection Agency (EFA) gave the Draft EIS a rating of BG-2; whlGh means that 
EPA had environmental concerns, for which DOE needs to consider the 
implementation of corrective actions or mitigation measures, and that the 
Draft EIS did not provide sufficient information for EPA to assess fully the 
environmental impacts. DOE has addressed these concerns by providing 
descriptions of corrective or mitigative measures in this Final EIS, and by 
providing the additional information required (please see Letter L-'76). 
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A number of commentors questioned the need for tritium and other nuclear 
materials > based primarily on the changes in world affairs and the arms 
limitation treaties imder negotiation* Commentors also criticized the public 
unavailability of Appendix A to the EIS, the classified appendix that 
discusses the production capabilities of the SRS reactors and other production 
alternatives and the needs for defense nuclear material. Following are the 
major categories of these comments: 

• The lack of need for tritium based on current changes in the world 
geopolitical situation 

• The outdated Nuclear Weapons Stockpile Memorandum (NWSM) used as the 
basis for establishing need in the Draft EIS 

• The unavailability of Appendix A to the public - [one commentor has 
filed a Freedom of Information Act (FOIA) request for Appendix A] 

• The need for plutonium-238 and the adequacy of the analysis supporting 
the production of plutoniuin-238 at SRS 




DOE acknowledges the developments that are reducing tensions among major world 
powers* However* these developments are still progressing and the President 
has determined that the United States must maintain, for the foreseeable 
future, a nuclear deterrent. This commitment to maintain an adequate 
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The quantitative need for tritium (and other nuclear materials) is determined 
annually. A committee representing Government agencies that produce and use 
the materials develops estimates of their needs on an annual basis* The 
committee makes recommendations to the National Security Council and the 
President, who must approve them. The most recent NWSM was approved by 
President Bush on July 12, 1990; Appendix A (which is classified) of the Final 
EIS discusses the need for the production of nuclear materials and evaluates 
the production capabilities of various options to meet the need based on this 
NWSM. Appendix A also includes an analysis of a potential reduced-need 
scenario. The EIS covers a range of options for the production of needed 
materials. 



The analysis in the classified Appendix A of the need for the production of 
tritium to meet two demand cases, one derived from the most recent NWSM and 
the other from the potential reduced-need scenario, and of the alternatives 
for meeting those requirements, is provided for the information of the 
decisionmaker » and tor other qualified people who meet security requirements. 
The classified appendix also considers the need for the production of tritium 
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to meet an alternative demand ca&ef derived from an extrapolation based on 
arms control negotiations and budget constraints presently being considered 
for the next NWSM. 

The requirements for plutonixun-238 are determined primarily by the National 
Aeronautics and Space Administration and the Department of Defense, which 
consider the feasibility of employing alternative power sources for their 
missions. DOE, as the supplying agency, determines inventory requirements 
based on quantity and purity specifications and delivery schedules. Based on 
these needs and specifications* DOE has determined that the only reasonable 
production alternative is the use of the SRS reactors* 
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COMMENTS 



A ntunber of commentors expressed the view that the Savannah River Site (SRS) 
should focus on the cleanup of existing contamination and wastes at the site, 
rather than create new wastes by resuming production at SRS reactors. 
Frequently associated with these comments were suggestions that funding for 
nuclear materials production should be diverted for this purpose, and that 
jobs lost due to termination of reactor operation could be transferred to the 
restoration program. 

RESPONSE 

DOE is committed to a program of environmental restoration of its sites. 
Including SRS. This program is already under way and is funded independently 
of the decision on continued reactor operation* The DOE Environmental 
Restoration and Waste Management Five-Year Plan (DOE/S-0070) describes this 
program, and other EISs (Waste Management for Groundwater Protection, 
DOE-EIS/Ol 20; Defense Waste Processing Facility, DOE-EIS/0082) describe waste 
management activities at the SRS. Reallocation of nuclear materials 
production funds, if it were consistent with the need for continued operation 
of SRS reactors, would not materially speed up site restoration, which is 
proceeding at a pace determined primarily by the governing regulatory 
processes and the rate of technology development and deployment* 

With regard to the opportunities for jobs for reactor operation and 
maintenance personnel in restoration activities, the skills of such 
specialized employees might not be readily transferable to site restoration 
activities, which require their own xxnique skills. 



RADIOACTIVITY IM TflK OFFSITE ENVIRONMENT 



CCTJMENTS 

A nuunber of comments expressed concern about radioactive contamination of the 
off site environment as a consequence of previous and continuing releases from 
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SRS operations, and the impacts of such releases on the health of the 
population surrounding and downstream of the SRS. Specific comments were 
raised about: 



• The incidence of cancer in the SRS vicinity 

• The history of prior discharges from the SRS and their consequences 

• The cvmulative risks from past and continuing operation 

• The potential increase in radioactive contamination of the 
Beaufort-Jasper water supply 

RESPONSE 

Studies to date of the populations potentially affected by SRS emissions have 
not identified any excess of cancers related to those emissions, including the 
most recent, an independent study by the Nationa-L Cancer Institute/Nationaj. 
Institute of Health (Jablon et al., 1990)- 

DOE has assembled the historic data on radioactive emissions to air and water 
from SRS since its inception. Assuming current environmental transport and 
demographic parameters to apply to these prior discharges^ estimates were made 
of the cumulated doses to a hypothetical individual who resided permanently at 
the most exposed SRS boundary location, as well as to the surrounding 
population and downstream water users over this period* That itiformatiotv, 
which shows (for example) a cumulated dose of less than 20 millirem over the 
36-year period to a hypothetical Beaufort-Jasper water consumer (compared to 
the EPA Drinking Water Standard of 4 millirem per year), has been added to 
Section 3.7-1.2 of the EIS* 

The Draf t EIS ideutif led tcve intent of BOE to apply to the South Carol ina 
Department of Health and Environmental Control (SCDHEC) for a National 
Pollutant Discharge Elimination System (NPDES) permit for direct discharge of 
dlaaBsembly^basiii purge water contamination with tritium, consistent with the 
DOE objective to stop using the soil as a disposal medium. In the absence of 
any viable process for the removal of tritium from such waters, as a 
consequence of this proposal (and the discontinuance of the use of seepage 
basins in the F- and H-Areas), the radioactive decay afforded by onsite 
groundwater transit time would no longer exist and an increase in the quantity 



the concentrations in the water consumed by Port Wentworth and Beaufort-Jasper 
users would remain a small fraction of that permitted by EPA drinking water 
standards. 

In their respective comments » EPA indicated that DOE should eliminate the use 
of the seepage basins, SCDHEC indicated that DOE could continue to use the 
basins if certain conditions were met, and downriver water users objected to 
any increase in exposure, no matter how small. As a result of these comments^ 
DOE will continue to discharge to the seepage basins while reexamining options 
for the discharge of disassembly-basin purge water in collaboration with EPA, 
SCDHEC, and affected water users ^ including options for reducing the 
discharges, or possibly eliminating the need to discharge altogether. In 
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response to these comments , DOE has revised Section 4 • 1 . 2 of the EIS to 
present a comparison of the offsite doses associated with discharge to seepage 
basins I direct discharge to onsite streams, and evaporation, which are the 
three options for handling disassembly-basin purge water. 



REACTOR SAFETy AHD RISK ASSESSMENT 



COMMENTS 



A large number of comments were raised with regard to the safety of reactor 
operation at SRS* Frequent areas of comment included: 

• The age of the reactors and their lack of conformance with NRC 
requirements for commercial nuclear powerplants > including a 
containment dome 

• The need to complete all safety upgrades before resijining production 

• The need for independent oversight of reactor safety concerns 

• Completion of the probabilistic risk assessment (PRA) and its peer 
review before the resumption of production 

• The ability of the reactors to withstand severe earthquakes 

• The likelihood of severe accidents and the risks to public health and 
the environment 

• The adequacy of emergency planning 

RESPONSE 

While it is true that the SRS reactors are about 35 years old, they have been 
continually upgraded and modernized over the years. They are currently 
londergoing extensive modifications and safety upgrades, the most significant 
of which will be completed before the resumption of production* A 
comprehensive examination of the primary cooling system and other systems 
important to the safe fxmctioning of these reactors has revealed no mechanism 
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their availability, K-, L-, and P-Reactors should be able to meet production 
requirements for tritium and plutonium-238, and will ensure the capability to 
produce nuclear materials as necessary, at least until replacement production 
capability has been demonstrated- All systems have or will have undergone 
thorough testing before production is resumed, and the readiness of the 
reactors to resume production will be reviewed not only by Secretary of Energy 
Watkins, but by the independent Defense Nuclear Facilities Safety Board 
(DNFSB). Section 2.1 • 3 describes the fxmctions and authority of the DNFSB and 
other outside oversight groups* 

DOE will not resume production before completing all safety upgrades necessary 
to achieve an acceptable level of safety* The priority assigned to each 
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safety upgrade is related to its contribution to overall risk reduction and 
its feasibility. Secretary of Energy Watkins has noted on several occasions 
that the reactors will not resiame operation until he is satisfied about their 
safety* The independent DNFSB, which was established by the Congress in PL 
100-456* will provide independent oversight of the safety of the SRS reactors 
and an autonomous judgment of their readiness to operate. 

DOE is not required by law to follow KKC standards for commercial reactors. 
However, DOE does follow NRC standards that are appropriate for SRS reactor 
types, isolated locations, and uses* Nuclear power reactors operating at high 
pressures [more than 140 kilograms per square centimeter (2,000 poxxnds per 
square inch)] and temperatures [more than 260*C (500*F)] are surrounded by a 
pressure contaiuinent building \dou\e / to retain the high-pressure steani and 
radioactivity that potentially could be released in the xjnlikely event of 
severe accidents* The SRS reactors operate at a low temperature [about 102*C 
(215 *F)] and pressure [about 0*35 kilogram per sqtiare centimeter (5 pounds per 
square inch)] and use a "confinement" system to retain almost all of the more 
dangerous radionuclides that might be released. With the high degree of 
isolation afforded by the SRS location [about 11 kilometers (7 miles) from the 
nearest site boundary] , compared to that of a commercial power reactor [as 
little as 0,8 kilometer {0*5 mile)] , and the low coolant energy of these 
reactors * the risks to the public from their operation are small , Adding a 
pressure containment dome to these reactors would cost more than $900 million 
per reactor and would yield only a small reduction in risk for extremely 
improbable accidents* 

Preliminary information from the PRA being prepared for the SRS reactors has 
been used in evaluations of the safety upgrades and is used in the risk 
assessment presented in Section 4*1.3 of the EIS. The Level-1 phase of that 
PRA has undergone peer review, and the other phases are expected to receive 
such review, including review by the DNFSB. NRC, which recently imposed a 
requirement on each commercial nuclear powerplant for a partial PRA* which is 
called an Independent Plant Evaluation (IPE), does not require these plants to 
defer operation at power until the completion of their IPEs. 

Concerns expressed about the ability of SRS reactors to withstand the effects 
of a strong earthquake have resulted in further upgrades of specific 
structures and components to withstand an earthquake with an acceleration of 
0.2g, twice the estimated peak ground acceleration felt in the SRS area during 
the Charleston earthquake of 1886. These upgrades will be completed before 
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effects of applying different seifimic methodologies to determine public risk. 

A number of comments referred to the likelihood of severe accidents at the SRS 
reactors, and their health and environmental consequences for the region* The 
accident at the Chernobyl reactor involved an explosive self-destruction of 
the entire reactor core followed by combustion of the graphite (carbon) 
moderator. The nuclear physics of the SRS reactors do not permit the 
explosive self-destruct mechanism^ and they are moderated and cooled by heavy 
water, which does not bum* Because of these fundamental nuclear and 
physical-chemical differences, an accident of the type that occurred at 
Chernobyl cannot happen at SRS, However, DOE recognizes that there is a very 
small potential for severe reactor accidents that could result in large 
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releases of radioactivity to the environment* To protect the public in such 

events, emergency plans, which are regularly practiced to ensure their 

effectiveness if needed, have been established with local and state 
authorities. 



COOLIWG WATSR EFFECTS AND WKT IANDS IMPACTS 



COMMENTS 



A number of comraentors observed that the resumption of production at the 
K-Reactor before the completion of the cooling tower currently imder 
construction would result in thermal discharges in violation of state 
water-quality criteria and would result in the loss of wetlands habitat that 
had recovered during the past several years* These and related comment areas 
included: 

• The suggestion that the resumption of production at K-Reactor be 
deferred \mtil the cooling tower is operating 

• Suggestions that DOE provide wetlands mitigation for those areas 
impacted by thermal discharges 

• A request that DOE provide plans for elimination of fish kills due to 
thermal discharges of L- and P-Reactors 

• Several requests for additional consideration of impacts due to 
entrainment and impingement of fish and other aquatic populations 

RESPONSE 

DOE may operate K-Reactor tinder a SCDHEG Consent Order until the end of 
December 1992, when the cooling tower must be operational (Alternative Cooling 
Water Systems, DOE/EIS-0121). Sections A*5 and 5,2.5 of the EIS discuss the 
issuance of the Consent Order , subsequent DOE actions to ensure compliance , 
and pending litigation. 

The EIS evaluates, as a subset of the preferred alternative, the option of 
deferring resumption of production at K-Reactor until the cooling tower is 
operating. DOE recognizes that resumption of production before the completion 
of the cooling tower will result in the loss of 670 acres of wetlands for a 
currently indeterminate period into the future (see Section 4.1.1.6.2*1)* 
Section 4.5.7.1 of the EIS discusses possible mitigation options and commits 
DOE to implement wetlands mitigation based on evaluation of impacts associated 
with the resumption of production. DOE policy is to preserve and protect 
wetlands resources at SRS in accordance with the national goal of no net loss 
of wetlands. DOE will implement mitigation to achieve this goal, especially 
in th^ event of unavoidable adverse impacts to SRS wetlands. 
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Under terms of a settlement agreement with SCDHEC on June 5» 1990, DOE has 
submitted a Remedial Action Flan for the mitigation of fish kills due to 
thermal discharges from L- and P-Reactors, as described in Section A* 1.1. 4 of 
the EIS. The proposed plan is currently under review by SCDHEC* Section 
4.1.1.2 addresses Impacts and Section 4.5 addresses mitigation options* 

In the past, DOE has perfoinned a number of assessments on impacts of 
entrainment and impingement as a result of SRS reactor operations on fish and 
other aquatic populations in the Savannah River. These Section 316(b) 
Demonstrations ^ which were submitted to regulatory agencies , have not shown 
significant impacts to aquatic resources. DOE has committed to conduct 
additional studies during 1991 to assess entrainment impacts and the need for 
mitigation. 



WORKER HEALTH AND 
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COMMENTS 

Several commentors questioned whether SRS employees were aware of the hazards 
associated with their work and called for the release of SRS worker health and 
dose records. 
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an extensive training program* DOE also maintains exposure monitoring 
programs for all SRS employees. The results of an examination of SRS worker 
mortality records were published in 1988, as noted in Appendix B. In March 
1990 1 Energy Secretary Watklns announced that DOE will turn over 
responsibility for research on long-term health effects on workers eit DOE 
facilities to the Department of Health and Human Services » and directed that 
worker health and exposure data be released. DOE released the first series of 
exposure data to independent investigators In July 1990. Current and past 
workers can examine their exposure records at any time. 
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DOE received a few comments on the framework provided for the presentation of 
actions and alternatives. These comments focused on two Issues: 



The designation of the proposed action as "continued operation" rather 
than "restart" of the K-, L-, and P-Reactors 

The appropriateness of the identification of the "no-action" alternative 
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\ response; 

I Reactor operation covers the span from cold shutdown through power ascension 
\ to full power operation. An extended outage of the reactors for modifications 

implies that they are "in operation," which is consistent with the manner in 
which commercial nuclear powerplants are considered by the NRC. Nuclear 
powerplants , even when in extended outages for major modifications , are 
considered by NRC to be "in operation," and remain under the limitations 
imposed by their operating licenses. 

In situations where there is an ongoing program initiated under existing 
legislation and regulations, "the 'no action* alternative may be thought of in 
terms of continuing with the present course of action until that action is 
changed'* (46 CFR 18027, as amended; "Forty Most Asked Questions Concerning 
CEQ's National Environmental Policy Act Regulations"), In this instance, the 
"present course of action" is the continued operation of K-, L-, and 
P-Reactors. As a practical matter, the analyses in the EIS would not change 
regardless of the alternative designated as "no action," because the analysis 
of not operating the reactors is presented (as Alternatives 2 and 3) in 
Sections 2*2 and 2»3 as the termination of operation of one or more reactors 
in the immediate future. 
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I 
to 
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COMMENTS OF MRS. BETTY KRUMREI 
6 N, Cal-fbogue Cay Rd. 
Hilton Head, SC 29928 



Mr, Frank R. McCoy, III 
Acting Director, SR Restart 
Special Projects Office 
P.O. Box A 
Aiken, SC 29802 

Dear Mr* McCoy: 



I was quite surprised to receive your letter of May 

with the copy of the DEIS. When I wrote my initial 

the restart of the Savannah River Plant Reactors, I 

would be a party to such a monstrous boondoggle. I 

imagine how inany hours went into the coinpi 1 ati on of 

the cost of paper and manhours and postage, all courtesy of taxpayers 

like me, makes my poor heart flutter 



3, 1990, along 
objections to 
had no idea I 
can*t even 
this "book", and 



Comments noted. 

(Note: As requested, Mrs. Kruiiirei*s name has been 

deleted from the mailing list.) 



The purpose of this letter is to ask you to please take my name off 
your mailing list immediately- This will not by any means dim my 
interest in stopping the restart of the Reactors, but it may ease my 
mind just a little bit. 

Thank you for your prompt attention to my request. 

Sincerely, 



Mrs. Betty Krumrei 



Table C-5* DOE Responses to Comments on Draft EIS 



Comment 
Number 



Comment 



L-2 



L-02-01 



COMMENTS OF EDITH KEMDRICK OSMANSKI 

P.O, Box 656 
Beaufort, South Carolina 29902 

The Hon* James D. Watkins 
Secretary of Energy 
Washington, O.C. 

Dear Mr. Secretary: 

Please spare Beaufort County, S.C, further contam-i nation from 
The Savannah River Project, We do noi ngfii Tritiym . 



n 

I 



L-02-02 



Beaufort County is down river and down wind from The Savannah River 
Site. When volunteering with Hospice for five years I learned that 
there is an inordinate number of cancer cases in this area. In fact 
my husband and two immediate neighbors, all now deceased, had cancer 

I fervently hope that you will decide not to restart the K-, 
L-, and P-Reactors, As Wonnan Cousins says with regard to human 
values in his book Head First : "The real division ,., is between 
those who attach primary importance to human life and those who view 
their own discipline as sovereign*" 



Response 



of 



The Department of Energy produces tritium (and other 
nuclear materials) as directed by the Nuclear 
Weapons Stockpile Memorandum (NWSH) , which 
determines the need for defense materials, and v^ich 
is approved by the President. The most recent NWSM, 
approved by President Bush on July 12, 1990, was 
used in calculating the demand for new production of 
tritium in Appendix A* In additTon, Appendix A 
considers the demand for new production based on a 
potential reduced-need scenario for tritium* 

Because detailed information on defense need 
involves national security information, nuclear 
material requirements and the production 
capabilities required to meet these demands are 
discussed in a classified appendix (Appendix A) 
the EIS. This c7assifTed apperrdix was not 
distributed with the main document, but will be 
considered by DOE decisionmakers; it is available to 
those meeting security requirements. Unclassified 
information from Appendix A is included in Section 
1.2 of the EIS. 

Section 4,1,2 of the EIS addresses the potential 
additional risk to human health resulting from the 
continued operation of K-, L-, and P-Reactors. 
Section 4.1.6 addresses cumulative impacts and 
health risks from SRS and nearby facilities. The 
health effects of past operations have been (and are 
being) evaluated by independent agencies, as 
described in Appendix B; no significant health 
impacts on the general public have been identified. 
Section 3*7 (Tables 3-13 and 3-14) and annual 
environmental monitoring reports issued by DOE 
describe the extent of contamination from prior SRS 
operations. Section 4.1 presents projected 
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Response 



The OEIS (Draft Environmental Impact Statement) which was 
recently sent to me from The Department of Energy, is impressive 
only for its bulk (one inch thick and eight by eleven inches). So 
many times people are told that something is quite safe only to find 
later that much damage has been done. 



environmental impacts from continued reactor 
operation. 



Site. 



Thank you for your careful consideration of the Savannah River 



Yours Truly, 



Edith Kendrick Osmanski 



I 
o 
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L-03-02 



L-03-03 



Comment 
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COMMENTS OF MICHAEL HARDWICK 

1229 Evans Rd 
Aiken, S.C. 29801 

Mr, S. R. Wright 

D-ir. Environmental Division 

U.S* Dept of Energy 

Savannah River operations office 

P.O. Sox A 

Aiken, S.C. 29802 

Dear Mr. Wright, 

Thank you for the DEIS copy* I have read it in some detail. I 
am not dissuaded from the belief that a restart at SRS will be more 
expensive both short and long term because of Population and 
population growth pressures on extraordinary safety requirements. 



DOE takes safety measures to protect individuals 
both on- and of fsite, as discussed in Section 2*1 
the EIS. 



of 



Also, I believe the "Policy" on separation of Utility and Federal 
facility use should be tested at the highest levels of the Political 
System. I don't believe other countries world-wide would or do 
sustain the dual cost burden of separate reactor facilities in 
situations where a facility can do both jobs* 

Also, I did not see an analysis of Tritium requirement for a 75% 
weapons arsenal possibility. Perhaps a restart will not be required 
before one of the other more remote Federal reactors could be put 
into operation* 

Sincerely, 

Michael Hardwick 

1229 Evans Rd 
Aiken, S.C. 29801 



Section 2.4*6 of the EIS discusses the production of 
nuclear materials from conmiercial reactors. 



Section 1.2 of the EIS discusses the process for 
determining the need for defense materials and the 
DOE role in that process. The size of the nuclear 

weapons arsenal is beyond the scope of this EIS. 
Please see the response to Comment L-02-01 on the 
need for tritium* Section 2.4 discusses alternative 
methods for tritium production. 



IV 



I ■ 
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COMMENTS OF COL. CHARLES W. STOOCELL 

6 Sea Gull Drive 
Seaufort, South Carolina 29902 



Department of Energy 

Savannah River Operations Office 

PO Box A 

Aiken, S.C, 29802 






I have only one comEoent concerning the operation of the 
Savannah River Plant reactors: Let*s get on with it and restart all 
reactors i 

The government has listened patiently to many differrait attacks 
on SRP, most of which were fanciful and some downright ridiculous. 
Y* All that has been sifted and much time spent in satisfying the 

U) adverse comnents made in large part by people who know little about 

nuclear production and the safety features built into an Asierican 
facility* As a Soviet specialist for forty years, I can assure you 
that the KGB, in particular its Disinformatsiya division, must have 
had a good laugh over the specious protests which closed the pTants 
operations and forced a series of re-exani nati ens ^ 

L-04-0T This nation needs its vital nuclear production. The Soviet Cmnents noted 

military threat to the Free World has not yet lessened and in any 
case, strong core defenses will always be needed. Too, we need the 
researcji anu teCunoiogicai improveflients coning out of operation of 
such a facility. Our civilian contractors and our govemmental 
agencies dealing with SRP have always had an excellent record of 
concern and safety- Let us now get on with the job- 
Sincerely, 
Charles Stockell 



IL 
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L-05-01 



L-05-02 



Cflisent 



CamENTS OF SHAHROUGH AKHAVI 
293T Duncan Street 
Co1wri»ia, SC 29205 



Mr, S- R. MHgbt 
n4 i^^f^Ai- Fm 



f>Al n^; 



«ncinn 



US Department of Energy 
Savannah River Operations Office 
Post Office Sox A 
Aiken, SC 29802 

Dear Hr- Wri^t: 

I as luting to protest the plan of the Department of Energy to 
restart the K-. P*t and L-Reactors at SRP — as announced by 



C-. - 



WtM. 



IMl 



^ -tocwi 



nAC- u-.« .^1 »-»^»j ^ 






Envi ronnental liquet Statenent purporting to lay to rest the 
concerns of citizens that structural and other weaknesses pertaining 
to SRP reactors have l^en addressed. Yet, this EIS does not direct 
its attention to the restart prograa; instead, it has been couched 
generally in teras of ^'continuing operations." Therefore, the EIS 
does not adequately account for vany of the concerns that have 
previously been raised over the scheduled restart of the above 
reactors. 



Given the fact that aany of the safety enhancements that were 
supposed to have been iopl evented have not in fact been realized, I 
am very disturbed at the seeaing willfulness notivating OOE's 1 May 
announcenent. Secretary Uatkins, hinself » has candidly indicated 
that the prograa of safety enhanceaents has not been cott^Teted^ 
Indeed* he could do no less than acknowledge this« in view of the 
internal DOE report — the so-called SRP Tiger Te^n report — of 26 
April 7990. This report has raised a nunber of disturbing questions 
about specific safety enhanceaents that have not been executed. At 
the sane tiae, citizens are aindful that the DOE has had a woeful 
reputation for living up to co^taents to rectify major 
deficiencies in the operation of SRP. 



Response 



DOE considers the SRS reactors to be in operation 
during the current modification period, just as 
commercial nuclear povrerplants in extended outages 
for nnajor modifications are considered by NRC to be 
in operation and remain under their operating 
licenses in a cold shutdown mode. Section 2.1 and 
the Summary have been revised to define "continued 

L^ II r^L J. Ji _JJ T X..TT.. 

and bounds the environmental impacts of the continued 
operation of K-, L-, and P-Reactors, including the 
resumption of production after an extended outage. 



Sections 2, 1.2. 7 and 2.1.2.8.2 of the EIS add 
the concerns expressed about reactor safety and the 
reactor modifications to be completed as safety 
enhancements both before and after resuming 
production. As stated by Secretary Watkins on 
several occasions: '"restart of any of the 5R 
reactors will not be authorized until I am 
personally satisfied that they can be operated 
safe?y" (^feow^ Secretary of Energy Watkins to 
Secretary of Defense Cheney, April 1989). The 
independent Defense Nuclear Facilities Safety Board 
(DNFSB) will also provide its judgment on the 
readiness of the reactors to resume production; DOE 
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Comment 
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L^05-03 



1 



L-05-04 



Conment 



Additionally, if Secretary Watkins's announcement is followed 
up, DOE will be in violation of the Federal Clean Water Act, 
specifically, its provisions for thermal discharge. For these 
reactors will begin operating even before the K-reactor cooling 
tower — projected for completion in 1992 — becomes functional. 



urn 

arms 



Finally, surely the changes in international relations should 
tell us that an even more cautious approach toward restart is 
warranted. What can be the justification for rushing back into SRP 
operations in the light of the collapse of the Soviet military 
alliance? Against whom will we be using the plutonium and triti 
that SRP produces? There are full-scale START and conventional 
talks that are progressing in Geneva and Vienna, respectively. 
These talks have excellent prospects for agreements that will 
advance the national security interests of this country toward 
levels long dreamed-of by our national leaders • It is a disgrace to 
argue that these reactors need to be restarted despite the fact that 
safety enhancements have not been achieved, despite the fact that 
federal law will be violated, despite the sensationally positive 
developments in world politics, and despite Secretary Watkins own 
characterization that SRP operations have placed citizens under the 
*'swQrd of Damocles*'' 

I urge you to let these concerns be known to decision-makers 
within DOE. We need more judicious leadership on nuclear policy, 
not leadership that puts its head in the sand when faced with 
dangers that its own members have presented for all to see- 
Sincerely yours. 



Response 



has added Section 2.1.3.3 to describe the functions 
and powers of the DNFSB, and some of its recent 
recommendations. DOE has revised Section 2.1,3.1.3 
to discuss the Tiger Team findings. The June 1990 
report Ti^er Team Assessment of the Sav anpah H J ver 
Site (DOE/EH-0133) addresses SRS activities other 
than the reactors. 

DOE may operate K-Reactor under a Consent Order 
(84-4-W) from the South Carolina Department of Health 
and Environmental Control, DOE is expediting the 
construction of the cooling tower* See the revisions 
to Section 2.1.6 of the EIS, L- and P-Reactors use 
cooling lakes to cool thermal discharges through 
NPDES outfalls. These systems are independent of 
the K-Reactor cooling mechanisms. Section 5.2.5 of 
the EIS contains details of the Consent Order, 



Please see the response to Comment L-02-01 on the 
need for tritium and other nuclear materials. 



Shahrough Akhavi 
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COMMENTS OF MELANIE SMITH 

2430 Cherokee Rd #24 

Athens Ga 30605 



Mr. Wright* 



L-06-01 



I have read with great interest the draft environmental impact 
statement. I feel any further production of tritium and plutonium 
for nuclear weapons to be totally unnecessary, I feel the 
Department of Energy is greatly inflating its need for tritium in an 
atmosphere of impending world peace and nuclear weapons reductions. 



L-06-02 



as a 

dose to 



o 

I 



There is the further issue of the nuclear waste produced 
by - product of tritium and plutonium production. There is ciose 1.0 
one hundred acres of nuclear waste buried at the Savannah River Site 
presently. Further production of tntium and plutonium will create 
yet more waste. Why make a bad situation worse? 



L-06-03 



To say there is virtually no environmental impact in restarting K-, 
P- and L-reactors is absolutely ludicrous. 

Sincerely 
Melanie Smith 
2430 CherokeQ Rd ^4 
Athens Ga 30605 



Response 



The EIS discusses the need for tritium in Chapter 
and Appendix A (which is classified). Please see 
the response to Comment L-02-01 on the need for 
tritium and other nuclear materials. 



1 



DOE has Committed to the environmental restoration 
of its sites, including SRS; environmental 
restoration is funded independently of reactor 
operation. Other EISs {Waste Management Activities 
for Groundwater Protection, DOE-EIS/0120, and 
Defense Waste Processing Facility, OOE-EIS-0082) ar 
the DOE Environmental Restoration and Waste 
Management Plan (DOE/S-0070) describe waste 
management activities at SRS in detail. The 
proposed DOE pragraninatic EIS on waste Management 
and Environmental Restoration will provide a 
complex-wide assessment of available options. DOE 
will manage SRS wastes from continued operation in 
accordance with the requirements of EPA, SCOHK, ar 
DOE Orders^ as described in Section 2.1 and Chapter 
5 of this EIS. 

Section 4.1 of the EIS addresses, analyzes fully. 
and bounds the environmental impacts of the 
continued operation of K-, L-, and P-Reactors, 
including the resumption of production after an 
extended outage. 
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Coimnent 



COMMENTS OF JENNIFER PORTER 



1 jirtn ^ 



I- 1 1 1 



Athens 6A 
30605 



Response 



n 
I 



L-07-01 



L-07-02 



Dear Mr. Wright, 

I have recently read the env^roninental impact statetnent concerning 
the Savannah River Plant, 

My main concern is the uncontained nuclear waste which already 
exists. I do not feel that anymore toxic waste should even be 
considered to be produced. 

In my opinion the EIS document was vague & did not give me the 
information in which to allow me to nave any feelings of 
justification to re-open the Savannah River Plant. 

Thank ^ou, 
Jennifer Porter 
m^fu s ni I leage 
Athens 6A 
30605 



All radioactive waste storage and disposal at SRS i 

canouc^eu in ai-i-uradnue w^tn ctm *r»u uwt 

requirements, as described in Sections 2.1^ 3.8, ar 
4.1 .6 and in Chapter B* 

Please see the response to Comment L-06-03 on 

envi rOnmental 1 iiipacts . 
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Comment 
Kumber 



Comment 



Response 



L-8 



COMMENTS OF JAMES OGINSKI 



Dear Mr. Wright, 



L-08-01 



I enjoyed reading the EIS rough draft for SRP- The one issue 
which I found lacking was how to deal with the radioactive waste 
already created, what to speak of nfiw waste which will created by a 
restart. Instead of creating a bigger mess which will adversely 
effect Americans for generations to come, why not f ocu^ on c1 leaning 
UP the mess we have already made- 

Sincerely, 

James Oginski 



please see the response to Comment L^06-02 on waste 
management and environmental restoration* 
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L-09-01 
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Comment 



Response 



COMMENTS OF PAUL 8. EUBANK 

185 Athens Rd. 

WinterviTle. GA 30683 



Dear Mr* Wright: 



Thank you for the Environmental Impact Statement on the Continued 
Operation of the SRP, dated May 1990- 

By giving me the figures thru this publication of what you (they/H) 

haucn'f Anna -if w4 1 1 Ka PkAev^klA ^a >Jn4 a«»«i-: m« ..Ja-k^ ..jk^^ L.^ ^1 I.. 



MM V u i^ar^ f ■ V 



4 1* iW 



l^vd<3 ■ u 1 c ^v uckcj III I lie niia^ yw ildVtf At redtuy 

done. Don't do any more. Correct what has already been done, i,e*, 
environmental pollution. 

Sincerely, 

Paul B« Eubank 
185 Athens Rd. 
Winterville, GA 30683 



Please see the response to Comment L-06-02 on waste 
management and environmental restoration* 
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Number 



I _ in 
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Comment 



40] No* Cronrwell Rd., Apt. F~4 
Savannah, Georgia 31410 



Response 



UlO-01 



U 10-02 



o U 10-03 
I 

VD 



I 1 fi n A 

L,— I V—V^ 






Re - Sav'h River Plant Restart 

If the by products of what you make have a half-life of 500 years. 



.1^11 Wif f J flJ^UPMf fc-AJ^ ^IIC I 



I 4 I "C ^« ■ ^Ll-C » Xflb^lll 



V»i 



lH|i 



Or does tntium have a short life span? 
Has consumption gone up? 



Can we rea^'iy use all 30,000 atomic devices (now in stock) in a 30 
minute war w/any aggressor? 















I ask these questions because I will be unable to attend either of 
your forums here in Savannah. 



up or bury them in concrete • 









We have enough weapons to kill the world at least twice over 
economic or military sense does it make? 

I would deeply appreciate the courtesy of your reply* 

Sincerely Yours 



What 



The half-life of plutonium-238 is 68 years; the 

K:i1f_14fa nf n1 iif Aniiim_9'%0 ^c OA 1in ^laa^c- 4- ha 

ha7f-7Tfa ^f tritium is 12,3 years. 



Please see the response to Comnent L-OZ-Ol on the 



p I ^ "bmj 
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The need for nuclear weapons is outside the scope of 
this EIS, 



OX n-^^f^ 
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management and environmental restoration. 



Hal Gerber 
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Cooaent 



Response 



CQHHENTS OF MRS. SAHUEL HCFADOEH 

Sox 618 

PaWleys Island, South Carolina Z95BS 



L-11-07 



<^ U11-02 



Dear Kr. Wright 

I an writing jrou to ur^ the federal Energy Department not to 
restart the Nuclear reactors at the Savannah River Site. 

The Energy Departaent adaits this action miuld bring further 
risk to huaan health and has already severely contaminated our 
environment. Host of the irorld to-day is drastically becoming loore 
peaceful and aware of the dire consequences if we don't^ I am 
really more afraid of our policies and their long term effects than 
"enemy countries*- 

You have not convinced us nie need more tritium. I am not alone 
in my opinion. I am enclosing a News clipping reporting that fifty 
four prominent Americans are requesting the halt of production of 
nuclear weapons ingredients* 

The Sun Hews, Hyrtle Beach, S.C. 

Briefly 



Please see the response to Comment 1-02-O2 on health 
risks. 



Please see the response to Comment L-02-01 on the 
need for tritium. 



«. -# 




halt 



• WASHINGTON - Fifty-four prcnrinent 

Americans, including tvo former CIA directors, 

have sent a letter to President Bush and Soviet 

President Hikhail Gorbachev appealing to them 

to halt the production of nuclear weapons ingredients 
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Table C-5. DOE Responses to Cotnoients on Draft EIS 



Coanent 

Nun^er Co— cnt 



Response 



I lie ick^ci^ 5oiu fiiiCtcni* ^iSSl <eS S^i ~* '* 



U.S.-Soviet artts control agreements could provide 
all the in^«rfients the two sfdes sight need for 
new nuclear weapons. 

Former Secretary of State Cynis Vance, fomer 
Defense Secretary icwert ndiaHartt and f areer 
CIA directors Wtlliam Colby and Stansfield Turner 
were aaong the signers. 



fe fe 



1 Ncwiif JiJce tAis news itea ana my lex^er pur in ^ne recorG 

Sincerely Yours, 



Catherine McFadden 



(Note: A copy of the Tetter cited fn the news artfc7e was suhnittBd 
by Dr. Hilton H. Hoenig along with his coinents on the Draft EIS. 
Refer to CoMent t-37.) 
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Number 
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U12-01 
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Coinment 



Response 



COMMENTS OF BECKY ALIEN 
123 Old Cedar Pi. 
Chapin, SC 29036 



Mr. Wri^t 

Why do you want to spend almost 2 billion dollars that will 
cause TEttire Envi rontnenial harm and cancers? We want to live^ DonH 
destroy us, jlI£A££!5£ 



Please see the responses to Comnents L-06-03 on the 
environmental consequences of continued operation 
and L-02-02 on health risks. 



Green Peace Supporter 
Becky Allen 
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v^Oiiiiierit 
Number 



Cociment 



Response 



L-13 



COrWENTS OF LEE R. GANDEE 
W Columbia. SC 29169 



Mr. S. R* Wright 

Director, Environmental Division 

U « ^ . Dspdrtoieri t G t tner9j 

Savannah River Operations Office 

P.O. Box A 

Aiken, SC 29802 



<p L-13-01 



L-i J-U^ 



L- 13-03 



uear nr • ni iQ''^* 

I cannot attend the public hearing on the Draft EIS, but I wish 
to express my outrage that the Savannah River Plant is even being 
considered for reopening* 

I have a friend who for years has told me of the slipshod* 
incompetent, uncaring and negligent operation of this death trap, 
and I am informed by an authority whose veracity and competence I 
trust fully that it already has contaminated the waters of the 

SdVdnnan Ki'ver, the Aquifers, and 0vBh tnB aujaCBFit CodSt tO ti)« 

mouth of the Savannah River, and created an environmental disaster 
area that extends into Georgia and Florida, once the truth of the 
extent of contamination becomes public. 



1 I 



^ J- J 



noreover, tne pian^ is anotner ^^nernouyi just wcnci/iy to ndpptfn^ 



and there is no need for more tritium and more atomic weapons. 



Please see the responses to Comments L--06-03 on the 
environmental consequences of operating K-, L-, and 
P-Reactors» L-02-02 on health risks* and L-06-02 on 
waste management and environmental restoration. 



Tji^ iiUC ledr diriu i^iiyblCai— CnifinlCai CMarauter iStlCS 

SRS reactors are fundamentally different from those 
of the Chernobyl reactors. DOE does recognize the 
very small potential for a reactor accident 
resulting in releases of radionuclides to the 



t^nvi ronment ■ 



r_^i^ A 1 ^ _^ iL^ r*TC Ji 



accidents, including design-basis and severe 
accidents; Table 2-3 summarizes accident risks. 

Please see the response to Comment L-02-01 on the 

need for tritium. The need for nuclear weapons "is 
beyond the scope of this EIS. 
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Response 



F^^a^^i^^F^tHWl 



I say shut it do*m, and never let it reopen, or share the guHt 
for the docHD it threatens! 



Sincerely, 
Lee R* Gandee 



r 



Table C-5. DOE Responses to Conments on Draft EIS 



Comment 
Number 



L-T4 



L-14-01 



L-14-02 
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I _i/i_ni 

1-1 I ~T ^1.^ 



Cojment 



COMMENTS OF DIANA G. KNIGHT 
1738 Walthour Road 
Savannah, GA 31410 



Dear Mr. Wright: 



As a biologist and a concerned citizen, I would like to bring 
up a few concerns of mine on the start up of the Savannah River 
Plant. Firstly, why do we need to produce more nuclear weapons with 
the changes in Eastern Europe and the bilateral cutbacks to nuclear 
missile systems. A nuclear war is not able to be won regardless of 
what the military and the government have to say otherwise. This 
insane nuclear buildup has got to come to an immediate halt and the 
Savannah River Plant would be an ideal place to start. 

Secondly, the aged reactors at the Savannah River plant have 
surpassed their expected lifetime. They are similar to the 
Cheronobyl reactor in that they don^t have containment domes or 
adequate fire safety mechanisms. 



I -I f ■ ■ -u ■ f J 









T C 



a1 Ir*a3/f\/ 



expected to take decades and cost billions. Money spent on 
restarting the unsafe and unneeded old reactors should be spent on 
cleaning up the mess the best 40 years of bomb production has 
created* 

As an average citizen, I am against nuclear weapons and the 
environmental destruction bomb production wreaks on our area. Do 
not res tart the Savannah River Plant to make more nuclear weapons. 



Response 



Please see the response to Comment L-02-0T on the 
need for tritiumj however, the need for nuclear 
weapons is beyond the scope of this EIS. 



No life-limiting mechanisms for these reactors have 
been found {see Section 2.1*2*3.2). The nuclear an( 
physical design of these reactors is fundamentally 
different from that of the Chernobyl reactors. 
Section 4.5.1 of the EIS discusses containment dome 
considerations* The Chernobyl reactor was moderate( 
with combustible graphite; SRS reactors use heavy 
water, which does not burn. The core damage 

frequency from fire (1.4 x 10 per reactor-year; 
see Section 4.1.3.2.2) indicates that adequate fire 
saf st^ inschani sn^s al read^ exi st at SRS = Secti on 
Ll.Z'^a.l of the^EIS describes fire^safety 
enhancements. Also, please see the response to 
Comment L-I3-02 on Chernobyl. 

management and environmental restoration. 
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Comoient 

Wumber Comment 



Response 



Sincerely, 



Diana G, Knight 
1738 WaTthour Rd, 
Savannah, GA 31410 
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Table C-5. DOE Responses to Comments on Draft EIS 



Comment 

Number 



Comment 



L-15 



COMMENTS OF MERILYN HILLER 

65 Gale Terrace 

Rochester, NY 14610 



Mr* S. R. Wright, Director 

Environmental Division 

U* S* DepartRffiftt of Energy 

Savannah River Operations Office 

P, 0* Box A 

Aiken, SC 29802 

Dear Mr. Wright: 

I wish to raise some questions in connection with the Draft EIS 
for Continued Operation of K, L and P reactors at the Savannah River 

site. 



n 
I 



L-15-01 



1) 



Considering that the Tuscaloosa aquifer, which supplies 
drinking water to Atlanta and other parts of SE U* S., is 
already contaminated by toxic chemicals from the Savannah River 
Plant (SRP)y what assurances does the pisbMc have that the 
radioactive wastes now stored there, and those that would be 
produced by restarting the reactors, will not also seep into 
the aquifer? 



Response 



Atlanta receives its drinking water from surface- 
water sources (the Chattahoochee River and Lake 
Lanier), and not from the Tuscaloosa aquifer* The 
Black Creek-Mi ddendorf Formation in South Carolina, 
which was once known as the Tuscaloosa aquifer, 
discharges to the Savannah River in the vicinity of 
SRS, as described in Section 3,4,2 of the EIS* This 
aquifer is not believed to be hydraulically 
continuous with the fonnation of that name in 
Georgia- The toxic chemical contamination of that 
aquifer was caused by chlorinated hydrocarbons, 
which are confineii within the SRS boundary^ and are 
currently being removed by recovery wells and an ait 
stripper. The Black Creek-Hi ddendorf aquifer lies 
400-900 feet below the surface of SRS and is 
generally protected by several impermeable clay or 
other lithologic formations. Monitoring wells have 
been installed in the aquifer to detect any type of 
contamination. Over the 35-year SRS operating 
period, no radioactive contamination has been 
detected off site in the Black Creek-Mi ddendorf 
aquifer as a result of past operations, and none Is 
expected from continuing reactor operation. (Pleas* 
see the EIS on Waste Management for Groundwater 
Protection, DOE/EIS-0120) , 
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Table C-5- DOE Responses to Comments on Draft EIS 






t ^^ 



■ ■ * 



ive ^tuuie:^ provisea earner mis year oy tne 
Oefiartflent of Energy (DOE) on the public health and 
envi ronaental consequences of the progran to "clean up and 
ndemize^ SRP been coipleted? Have open forums been held as 
also promised on the future of the nuclear weapons industry? 
Vlhy is there not a provision for Major recovery and clean up of 
the radioactive and toxic chorical waste at the site before 
planning to produce More? Wiat part of the EIS addresses the 
cuHilative waste load, i.e. that produced fay restarting the 
reactors, added to what is alreadv there? 



In light of a 1989 study released by the National Academy of 
sciences showing the risks frwi low-level radiation to be four 
tines greater than previously believed and of such research as 

that of Rosalie Bertell (Ha ImBdiatP D;ina«>r) whv tina<: 



'* > 



equating a plant release to that of "background" radiation make 
the release an "acceptable risk"? fcfliy aren't the cumulative 
effects of all radiation exposures addressed? What is the 
rationale for accepting even ONE additional death from exposure 



I note that three public hearings on the EIS are scheduled. 
All of these heaHngs are to be held near the SRP. In my view, 
there should be additional public hearing convened in major cities 
throu^out the u. S-, especially in the SE. Because of the broad 
environnental ipfkact of the activities at SRP; one vrfiich does not 
have geographical boundaries, and because of the huge cost of clean 
up and/or restarting production, more hearings are justified. This 
is not just a local issue- 



Response 



Studies of cleaning up and modernizing SRS are under 
way. Environmental impacts are reported routinely 
in annual SRS Environmental Monitoring Reports. 
Also, please see the response to Comnnent L-06-02 on 
the EIS for waste manageirant and environmental 
restoration. 



DOE has committed to the preparation of a 
programmatic EIS on modernization of the nucl 



^#"^ w 



Two previous EISs [Waste Management Activities for 

Groundwater Protection (DOE/EIS-0120) and Defense 
Waste Processing Facility (OOE/EIS-0082)] discuss 
these activities. DOE also has a nationwide 
Environmental Restoration and Waste Management 
5-year Plan {DOE/S-0070), is implementing its 
provisions, and is planning to prepare a 

programmatic EIS on Environmental Restoration and 
Waste Management. 

Section 3*8 of the EIS discusses the waste load at 
SRS. Section 4.1,6 discusses other cumulative 
infracts. 

The comparison of exposure from operating K-, L-, 
and P-Reactors with exposure to background radiation 
exposure is intended to provide a perspective* 

cumulative effects of all radiation exposures. The 
calculated number of excess cancer fatalities to the 
population within 80 kilometers (50 miles) of SRS 
due to continued reactor operation is 0.0171 per 
year , 

DOE published a notification of the public comment 
period in the Federal Register, and conducted public 
hearings in the area most likely to be affected by 
routine or accidental releases. DOE solicits 
written coimrents from the general public. 
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Comnent 
Number 



Cooment 



U15-05 



L^15_06 



In conclusion, as weapons already in aar nuclear arsenal 
dismantled under provisions of existing and pending agreements 
urge that tritium be reclaioied to provide a ready-nade supply. 
nuclear weapons industry must study and pursue "recycling*' as 
assiduously as citizens are urged to do with their daily trash 
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Response 



Please see t>ie response to Onuejit L'^2-01 on the 
need for tritium. 

Recycling is being performed. DOE has revised 
Section 1.2 of the EIS to discuss the recycling of 



^ired 






the supply of materials from recycling in the 
analysis of the need for production of nuclear 
materials. 



1-15-07 



Neither is it necessary to restart these reactors for our "defense" 
since the U. S. (and the Soviets) already have many times over the 
nunA}er of nuclear weapons required to destroy each other. Hore 
nuclear weapons will not "defend" us any better but will hasten the 
poisoning of our earth* 

Sincerely, 



The need for nuclear weapons is beyond the scope of 
this EIS. 
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(Ms) HeHlyn Hiller 



cc: 



Frank Horton (R-NY> 
Les Aucoin (D-OR) 
Dan Reichler (NIfflC) 
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Table C-5. DOE Responses to Comnents on Draft EIS 



Coinnent 



Response 



COMMENlS Of VIRGINIA M. BONWITT 

4 Hollyberry Lane 

Hilton Head Island 

S.C. 29928 



Mr. S.R. Wright 

U*S* Department Energy 

Savannah River Operations Office 

P,0. Box A 

Aiken, S.C: 29802 

Dear Sir: 






Are current forecasts of nuclear material needs correct? 



I ur irut. I ear iiiaLeri dJ 



_t -r J L _ 



inoum n^ve cnangefl aue to progress 



Eastern Europe and the bilateral cutbacks in missile systems. 

need to build and maintain nation^s nuclear weapons stockpile 
been reduced. 



The 
in 

The 
has 



I support proposed action alternative ^. 



Please see the response to Comment L-02-01 on the 
r\ee6 for tritium and other nuclear materials- This 
need is based on the requireirents in the latest 
Nuclear Weapons Stockpile Metnorandum, which 
President Bush approved on July 12, 1990. In 
addition, a potential reduced-need scenarin was 
evaluated, and is considered in the EIS* 



Advantage: Reduction of hazardous/ mixed waste and low level/ 
high level radioactive waste. 

Reduction of expense involved in waste treatment 
methods. This money is needed for clean up of existing waste. 

Reduction of negative impact on environment. 



More is not better! 



Sincerely, 



L « ■ 



Virginia fl. Bonwitt 
4 Hollyberry Lane 
Hilton Head Island 
S.C. 29928 
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ComRient 



COMMENTS OF R, R. MOLE 

ZO Field Sparrow Road 

Hilton Head, B.C. 29926 



Stephen R. Wright 
U.S. DOE 
Box A, Aiken, SC 

29802 

Dear Mr. Wright, 

I wri te 1 n 
the Savannah River 



ition to the restarting of K, L & P reactors on 



Conmon sense should tell us - even the workers whose jobs are 
threatened - that to proceed to produce these deadly chemicals is 
out of the question. 

Asbestos workers certainly regretted their workplace and wished 
they had sought employment elsewhere. 

Some things must be faced to save all of our lives. 
Please oppose the restarting, I pray. 

Sincerely, 

Mrs. R. R. Mole 



Response 



Through an extensive training program, DOE ensures 
that SRS workers are aware of any potential hazards 
associated with their jobs, OOE also maintains 
exposure monitoring programs for all SRS employees. 
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Comment 



Response 



COMMENTS OF CHARLES AMD MARIE KLINE 

8 Sear Island Rd. 
Hilton Head Island, S.C, 29926 



Stephen R- Wright 

Director, Environmental Dtv. 

US Dept, of Energy 

Savannah River Operations Off fee 

PO Box A 
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Mr. Wright. 

We understand through the media that the restarting of L, K, and P 
reactors at the Savannah River Site, is under serious consideration. 

We must register our strongest opposition to such a move, from an 
environmental view, as well as economic and ethical ones. 

The economic price is perhaps not the priority at this point in 
time, but obviously looms large by many millionsC no- billions) of 
dollars, both now and in the future. This is only one of the prices 
to be paid by future generations. 

Tritium and plutonium production is obviously intended (at least 
primarily) for nuclear weaponry. Why is this channel being followed 
in today's climate of international peace efforts including arms 
control progress and of course- world-wide recognition of the horror 






Please see the response to Comment L-02-01 on the 
need for tritium. While there is no current need to 
produce weapons-grade plutonium, such a need could 
arise in the future. 



The environmental effects of these reactor start-ups surely 
threatens to repeat past experiences our country and others have 
gone through via leakages, misc. accidents, mis-management, etc. 
Nuclear reactors not only threaten our local areas now, but the 
future contamination realities of waste storage are specific and 
mind-boggling. We are all only too familiar with the effects of 
air, ground, water pollution, without adding in the incalculable 
nuclear waste lonq-ranoe effects. 

Nuclear plants and facilities for peaceful purposes such as the 
generation of electric power, seem to be our destiny (and no doubt 
our cross); however, nuclear use for weaponry seems completely 



Please see the responses to Comments L-02-02 on past 
and projected health risks and environmental 
contamination, L-07-01 on radioactive waste 
management, and L-06-02 on waste management and 
environmental restoration. 
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unconscionable. It is a cniel betrayal of our hopes for a peaceful 
world. Indeed U raises serious reflections on our civilizations' 
continued exi stance* 

PLEASE.*, no Savannah Site start*up. 
Sincerelyt 

Charles and Harie Kline 
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Comment 
Number 



L-19 



U19-01 
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COWENTS OF JAN WALLIS 

26 Cygnet Ct. 

Hilton Head, SC 



Dear Sir, 



I cannot attend the hearings - I am not a scientist. But I beg 
you not to restart the Savannah River reactors. 

Our government could not "watch dog" the savings & loans - They 
certainly can't safeguard hazardous wastes - Please don^t destroy 
the future of South Carolina with long-life chemicals of death. 



Yoijrs truly, 



Response 



Please see the response to Comment L-06-02 on waste 
management and environmental restoration. 



o 
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Jan Wall is 
26 Cygnet Ct. 
Hilton Head, SC 



o 
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Comment 
Number 



L-20 



L-20-0 1 



L-20-02 



L-20-03 



L-20-0 4 
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Connent 



COKMENTS OF JULIA VEREEN 

Rt 2, Box 257A 

Coiner, GA 30609 



Dear Mr. Wright, 



I am concerned about the Department of Energy's announcement 
about a tentative restart of the K-, P-, and L-reactors at the 
Savannah River Plant in late 1990-91. 

It is my understanding that many safety issues have yet to be 
dealt with! 

I do not understand how the OOE can justify the restart of the 
K-reactor when the cooling tower will not be completed until 1992. 
Won't that violate the Clean Water Act thermal discharge standards?!? 

What will it take for us to use extreme caution and follow the 
strictest safety measures when dealing with these reactors? Will it 
take an event like that at Chernobyl in the Southern United States? 

We must have a thorough, accurate and public analysis in an 
Environmental Intact Statement. 

Please, the earth will survive .*. with or without us! 

Thank you. 



Response 



Please see the response to Comment L-05-02 on 
reactor safety. 



Please see the response to Comment L-05-03 on the 
K-Reactor cooling tower. 

Please see the response to Comment L-13-02 on the 
differences between the reactors at Chernobyl and 
SRS, 

DOE considers this EIS to be a thorough and accurate 
analysis of the environmental issues associated with 
continued operation of K-, L-, and P-Reactors, 



Julia Vereen 



Table C-5. DOE Responses to CoMcnts on Draft EIS 



I 



Connent 
Munber 



L-21 



L-21-01 



U21-02 



L-21 -03 



L-21 -04 



Connent 



COMMENTS OF GEOFF YOUNG 

370 Alberta Terr Apt 6 

Atl Ga 30305 



Dear Mr Wright, 



I am writing out of concern about the reopening of the Savannah 
River Nuclear Plant. I urge the departnent to reconsider by 
answering these questions. 

Is the plant safe to reopen? 

Wouldn't the DOE be violating the Clean Water Act themi 
discharge standards by continuing operations without the cooling 
tower necessary? 

Wouldn't the production of tritium contradict the recent aras 
control agreements and Congress' movement to cut funds for weapon 
systems? 



What about the possibility of a 
Chernobyl? 



saster equal or greater than 



The reopening wuld not be positive for US politics or the 
environment, which is of greater importance. 

Thank you. 



Response 



Please see the response to C<»Dent L-05-02 on 
reactor safety. 

Please see the response to Coment L-05-03 on the 
K-Reactor cooling tower. 



Please see the response to Coment L-02-01 on the 
need for tritium. 



Please see the response to Comment L-13-02 on the 
differences between the reactors at Chernobyl and 
SRS- 



Geof f Young 

370 Alberta Terr Apt 6 

Atl Ga 30305 



Comnent 
Number 



L-22 



L-22-01 



U22-02 
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COmENTS OF BEA ROSEWELL 

BLUFFTON 



Sir - 

Firewalking i 

the SRS reactors, 
know itl 



Kt. Saint Helens would be safer than restarting 
you know it, I know it, ay family and nabors 



NO MORE CONTANINATION! 



Just clean up the aess already known and shut down the facility 
so my grandchildren don't have to experience the plutonium-related 
effects of CANCER- 

World peace depends on peaceful people, not any nuclear 
deterrent - Thanks * 

Bea Rosewell 
Bluff ton 



Response 



Please see the response to Coment L-06-02 on waste 
Aanagenent and envi ronaental restoration. 



Please see the response to Coment L-OZ-OZ on health 
risks. 
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Response 



COMMENTS OF ROBIN COAD 



Dear Mr, Wright, . 

J, aiR wnting in opposition to the reopening of the Savannah 
River Nuclear Plant, and its use for the production of tritium. 
Doesn*t the reopening contradict recent arms control agreements and 
Congress' movement to cut funds for weapon systems. The funds used 
would better be suited for clean up of already existing nuclear 
waste at the Savannah River Plant* 

The DOE needs to address the environmental issues before 
supporting the production of more nuclear weapons. 

Thank you, 
Robin Goad 



Please see the responses to Conments L-OZ-01 on the 
need for tritium and L-06-02 on waste management and 
envi ronmental restorati on . 



Please see the response to Comment L-06-03 on the 
environmental consequences of continued operation. 

The need for the '^roducti on of nucl ear 
beyond the scope of this EIS. 



nnrtc 
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L-24 



L-24-0 1 



I 



L-24^2 



L-24«03 



L-24^04 



L-24-^05 



L-24-06 



Comment 



COMMENTS OF TRISH HOBBS 
325 E. PacBS Ferry Rd- 

Apt. 8 
Atlanta, Ga. 30305 

Mr. S, R. WHght 

Director Environmental Division (DOE) 

Savannah River Operations 

P,0. Box A 

Aiken, SC 29802 

Dear Mr. Wright, 

I am writing in concern about the reopening of the Savannah 
River Nuclear Plant. I am confused & troubled that this plant, if 
reopened* will be used for the production of tritium. This 
production would contradict the recent arms control agreements, as 
well as Congress' movement to cut funds for weapon systems. These 
cuts would effect the need for tritium. Have you considered this? 
Wouldn't the funds to reopen the Savannah River Nuclear Plant be 
more properly used if they went to clean up already existing waste 



I was born and raised in 
obligation to ask the DOE th 
going to continue to overlook 
created* 



this state and feel it is my 

questions when the department is 
and break guidelines and laws they 



I urge the department to ask and answer questions concerning 
the justification of this reopening. Is this plant safe to open? 
The DOE'S track record for correcting safety problems is poor. 

Wouldn't the DOE be violating the Clean Water Act thermal discharge 
standards by continuing operations without the cooling tower 
necessary? And once again wouldn't the production of tritium 
contradict the recent arms control agreement. 

The States of Georgia & South Carolina do not deserve the 
threat of the possible recreation of Chernobyl* 

Thank you, 



Response 



The NWSM, which defines the need for nuclear 
materials, considers arms control agreements. 
Please see the response to Comment L-02-01 on the 
need for tritium. 



Please see the response to Comment L-06-02 on waste 
management and environmental restoration, 

DOE is fully committed to comply with all applicable 
Federal and state environmental regulations. Also, 
please see Chapter 5 for a list of Federal and state 
envi ronmental requi rements . 



Please see the response to Comment L-05^2 on 
reactor safety- 
Please see the response to Comment L-05-03 on the 
K-Reactor cooling tower. 



Please see the response to Comment L-13-02 on the 
differences between the reactors at Chernobyl and 

SRS. 



Trish Hobbs 
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COMMENTS OF JEAN BROWN 

443 Tattnall St. 
Savannah, Georgia 31401 



Dear Mr, Wright, 



I attended the DOE hearings in Savannah on May 31 re the re-start of 
SRS. My previous conclusions that such a move would be 
un-consci enable have been strengtened. 

In Tight of the stockpile of nuclear weapons and nuclear materials 
we already have, we do not need any more* In light of the very real 
danger of unprecedented catastrophe, it would be a crime against 
humanity of monstrous proportion if the plant is re-started. 

With the disaster in the Soviet Union still creating news, with all 
the information available on the terrible possibilities, with the 
pleas of American citizens filling the newspaper, how can you look 
yourself in the mirror and call for a re-start? Have you no soul? 
Will the name Wright join that of Hitler and Stalin in the annals of 
time? 



Please see the response to Comment L-02-01 on the 
need for tritium and other nuclear materials. The 
need for nuclear weapons is beyond the scope of this 
EIS, 

Please see the response to Comment L-13-02 on the 
differences between the reactors at Chernobyl and 
SRS. 



I guess if the plant closes permanently (Pray God that it does) 
will have to find other work. So did the directors of the gas 
chambers. 

Sincerely, 

Jean Brown 

443 Tattnall St. 
Savannah, Georgia 31401 



you 



Table C-5. DOE Responses to Comments on Draft EIS 



Comment 

Number Comment 



Response 



L-26 COMMENTS OF FRED CHRISTENSEN 

3 Ivy Circle 
Aiken, S.C. 29801 

Mr, Steve Wright, Director 

Envi ronmental Division 
Savannah River Operations Office 
PO Box A 
Aiken, SC 29802 

Dear Sir: 

L-Z6-01 May I offer the following for possible inclusion in public comments Comments noted 

on the EIS for the restart of the Savannah River reactors. 

While we all pray that the cold war is over, we can not risk 

unilateral disarmament while Russia retains both a massive 
n thermonuclear stockpile and the plants and facilities to maintain 

^ and rapidly expand the number and quality of these weapons of mass 

*-" destruction* 

We all appreciate the recent improvements in safety measures in the 
DOE weapons facilities, and we hope that such measures will be 
proinptly taken to satisfactory end points including the expeditious 
construction of the new contained NPR. But in the meantime, we must 
operate the DOE weapons facilities as best we can in the interest of 
national survival . 

I own about a mile of SRS fence on the north side of the plant. I 
can see the 200 Area stacks from my farm* I spent some twenty five 
years on the duPont engineering staff at (then) SRP; during this 
time I wrote the first SAR for the SRP reactors. I both know the 
risks and would likely suffer more than most from an accident at 
SRS, With this background I urge you to be as careful as you can, 
but please get about the business of maintaining our vital 
thermonuclear stockpile. 

Sincerely, 



Fred Christensen 
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L-27 COMMEMTS OF MRS. R, A, STOWE 

P.O. Box 626 
Greer, S.C. 29652 

Mr S. R. Wright 
Dear Siri 

Dept. of Energy 

Cnvi ronmental Impact 

Statement Statement for 

Continued operation of K. L. and P-Reactors 

Savannah Ga- - plant - to Continued Operation of K- L. & P.R. 



L-27-01 You have given us the "pleasure ifl express fliir self "! in comments & Please see the response to Comment L-06-03 on the 

requests for copies of the Deis & What is the Danger of the K^L, and impacts of continued operation, 

P-Reactors of the "Savannah River operations "! & of Danger of th^ 
cp pg^plei Who " Work there " i "q^ families " ! ! that work there and 

^ their " Life is. "at Stake"! "Our Dear Lord" I Holds their future! 

to tho the Environmental impact seems to be "Very"! "dangerous"! We 

don't know vdiat this final EIS. Will be for "«£ all we kpQiY " What 

Oanger "' is in Reading the News papers & of all the Consequences of 

all the Danger! Danger! that is in the Impact! I hope that you see 

fit to close all these Dagners for "OiAE Sons Sake ! "All I have in 

this World"! 1 am 22 yna flli Lady ! My Son is all I have to live 

for and "my Good Lord "! to help me thru "Troubles & trials" J like "i 

am ia night " if the "Reactor"! should "Blow & Kill all those 

wonderful faithful workers & Homes Broken* 

Please! pleasel Consider Lives that has been so faithful trying to 
make a Better Life & Home for their Wife & Chidlren! " please 
Consider "! God holds us in his Hands 1 and We all realize " Danger "! 
our "God" our family of "Love"! Working to make a Better Homel 
Living to be at old age enjoying our family Thank you for letting 
us have this opportunity to speak our comments of Life! Health! 
family of Love & Happiness With our " Good Lord ! to help us thru and 
Save all our people S>R, plant . 

Thank youl 
God Bless I 

a Mother 
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L-28-02 



L-28-03 



L-28-04 



L-28-05 



CoTiment 



COMMENTS OF ROBERT ROSENBLUM 

Attorney at Law 

218 West State Street, Suite 101 

Savannah, Georgia 31401 

S* R, Wright 

Director Environmental Division 

U. S. Department of Energy 

Savannah River Operations Office 

P.O. Box A 

Aiken. SC 29802 

Re: Reactor Operation EIS 

Dear Mr. Wright: 

Since I was unable to attend the May 31, 1990 public hearing on the 
draft EIS for the K, L and P reactors at SRP, I ask that these 
written comoients be considered . First, we do not need to produce 
more tritium. The present supply can be recycled to maintain a 
credible nuclear deterrent 

Second, the old reactors at SRP do not have containment domes nor 
are there adequate fire safety mechanisms. 



Since people are fallible, accidents happen like the one at 
Chernobyl . 



Third, what money is available should be spent on cleaning up the 
environment around SRP. The saying "clean as you go" applies to our 
environment. 

Since DOE has already announced that it finds its draft EIS sound 
and intends to restart the reactors regardless of public comment, it 
seems that the hearings are a sham, which are being offered because 
the law requires them. It does not appear that DOE is independently 



Response 



Please see the responses to Comments L-02-01 on the 
need for tritium and L-15-06 on recycling tritium. 

Section 2.1 describes the safety modifications to 
the SRS reactors and the changes in procedures, 
staffing, and training. Also, please see the 
response to Comment L-14-02 on containment domes and 

fire safety mechanisms. 

Please see the response to Comment L-13-02 on the 
fundamental differences between SRS and Chernobyl 
reactors. The PRA for K-, L-, and P-Reactors 
contains human error factors; see Section 2.1.3.1,2 
of the EIS. 

Please see the response to Comment L-06-02 on SRS 
waste management and environmental restoration. 



The purpose of an EIS is to assess the potential 
impacts of proposed agency actions. DOE is required 
to consider all substantive comments on the Draft 
EIS in its preparation of the Final EIS (40 CFR 



CofBent 
NiflHber 
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considering the need to restart these reactors, but is rather being 
used by DOD to nake it look like the decision )«as made by neutral 
experts, so the ^joHtjr of the public wi11 accept this outcone. 



1500-1508). DOE will announce its decision on the 
proposed action in its Record of Decision. 



DOD toay succeed with this ploy, but those of us who live around SRP 
are not fooled and. ultiaately, all of us will pay for this 
short-sightedness and stuUwmness* 

Very truly yours. 



o 
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Robert Rosenblun 
RR/s1 c 
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1-29-01 
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OMCHTS OF HARK MATT^IS 

370 F Alberta Ter. Apt 7 

Atlanta, Ga 30305 



Dear Hr. Wright 



L-29^2 



I an %#ritin9 in concern about the reopening of the Savannah 
River Kuclear Plant. I do not understand the reopening of this 
plant for the production of tritiun- This production would 
contradict the recent ams control agreeiients and Congress' movement 
to cut funds for weapon systetis These cuts would affect the need 
for tritiun. Have you considered these issues? Furthermore 
wouldn't funds used for the reopening be better used for cleaning up 
already existing waste? 

Thank youl 



Please see the response to Comment L-02-01 on the 
need for tritium. 



Please see the response to Comment L-06-02 on waste 
management and environmental restoration- 
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Hark Hathis 

370 F Alberta Ter- Apt 7 

Atlanta, Ba 30305 
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KiunMKu H. nun I 



1208 Crestview Drive 
North Augusta, SC 29841 



I 



on m 



L-30-02 



June 7, 1990 
Mr- S. R, Wright, Director 
Environmental Division 
U.S. Department of Energy 
Savannah River Operations Office 
P. 0. Box A 
Aiken, South Carolina 29802 

Re: Draft Environmental Impact Statement Continued Operation of K-, 
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CQMHEmS • Individual 

Cursory review of the Department's EIS indicates that a broad based 






L 
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dodiysis nds ueen maoe OT tne impact on tne environment* The 
statement also contains a detailed analysis of present needs for 
operational reactors to meet our nation's requirements - 
Alternatives for partial implementation of continued operation have 
been assessed in brief but comprehensive terms. 



Comments noted. 



As an individual with over four decades of professional work in 
nuclear and chemical industries I fully approve of the proposed 
Draft Environmental Impact Statement issued May 1990 by the 

U*S. Deoartment of Enf>rtrtv. 



the 



7V 



In deference to 
suggest that, g 
NvacTear Weapons 






f^AJt 






impressed with 
common risks vs 
reactors. All 
further examine 
to the everyday 



those who disagree with the plans outlined may I 
iven the charge by the Presidentially approved 

Stockpile Memorandum, this proposal addresses its 
$ in a most coijuneriuauie manner* In particular I am 
the public risk Evaluation Tables which deliniate 
. those arising from continued operation of SRS 
opposed to nuclear production would do well to 

this data. The risks are negligible when compared 

risks of normal life. 



My personal viev< and hope is that prompt restart of reactors need 
not and should not await issuance of a final statement of impact* 
The need is clear. The job is proqressinq at a less than desirab 



rable 



Energy Secretary Watkins has committed to the 
issuance of this EIS before a decision on whether 
the reactors should resume "roduction. 



o 

I 



Table C-5. DOE Responses to Coriments on Draft EIS 



Comment 

Number Comment 



Response 



pace due in part to the well-knovm syndrome of "Paralysis by 
Analysis", Let's on with the job and with the confidence of the 
traditional American work ethic* 

Thank you for consideration of my personal views. 

Sincerely, 



Richard Hunt 



Comment 
Number 



L-31 
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COMMENTS OF SANDRA TANNENBAUM 

105B Springwoods Lake Point 

Columbia, SC 29223 



n 
i 

00 



U31-01 



June 6, 1990 

Mr. Stephen R. Wright, Dir. 

Envi ronmental Oi vi si on 

U,S* Dept. of Energy 

Savannah River Operations Office 

P. 0, Box A 

Aiken, S. C. 29802 

Dear Mr. Wright: 

As I was unable to attend the hearings in Columbia this week, I am 
writing to you concerning my views Of^ the restarting of the Savannah 
River Site. 



I feel ver^* stronf*!^ that it is in the best interests of the people 
of South Carolina, of this nation, and of this world, that 
production of tritium an plutonium be limited. I am convenced that 
our nation does not need additional qualities of these materials at 
this time. To restart the Savannah River Site would be to increase 
the danger to the health of ourselves and our environment, and to 
thwart the efforts to end the cold war and world tensions- 

Thank you for listening, and for seriously considering the grave 
consequences of ignoring safety and world peace issues. 



Please see the response to Comment L-02-01 on the 
need for tritium and other nuclear materials. 



Sincerely, 



Sandra Tannenbaum 
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L^32 COMMENTS OF JOHN C. SNEDEKER 

Synergistic Dynamics, Inc. 

400-r Oohnny Mercer Boulevard 

Savannah, GA 31410 



June 9, 1990 



Mr* S. R, Wright, Director 
Envfronmental Division 
U,S. DEPARTMENT OF ENERGY 
Box A 
Aiken, S.C. 29802 

Re: Reactor Operations EIS 

Dear Mr. Wright: 

n 

ox L-32-01 We have reviewed the DRAFT EIS titled "Continued Operation of K, Comments noted 

^ L and P Reactors, Savannah River Site, Aiken, South Carolina" and 

wish to submit our comments for the record. 

We understand that the purpose of the DEIS is to assess the 
environmental impacts of continued operation of the reactors. We 
also understand that it is DOE*s intent, consistent with the 
procedures set forth in the National Environmental Policy Act 
(NEPA), to solicit comments on the adequacy of the DEIS and the 
issues addressed therein. 

The DEIS is, in ovr opinion^ entirely adequate, professionally 
prepared and comprehensive in scope. 

The EIS scoping process and the public inputs into the hearings 
and writing comments have long since departed from the intent of 
NEPA, and have, instead, become a forum for political statements and 
radical protest* Such comments have overwhelmed — in tone and 
volume — those that stay within the boundaries of the EIS 
process. It is, of course, within the discretionary authority of 
the hearing officers and others in positions of authority to 
disregard such extraneous inputs; however, as the "activists" have 
become more sophisticated in their presentations and tactics, their 
ability to influence elected officials at the local, State and even 
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Coininent 
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the Federal level has become a factor that must be dealt with. 
There are otherwise responsible public officials and civic leaders 
in Savannah who mouth some of the same rhetoric as the "activists", 
uncritically accepting press releases from organizations such as 
Greenpeace as proof that DOE and its operating contractors willfully 
violate the law and standards of safetv= 

Organized groups opposed to nuclear weapons, nuclear power and 
nuclear research have managed to create a climate of fear and 
uncertainty that could have significant and potentially damaging 

■ ■iipov^j uii i,iie luuure ititunuy ui tne uiiTteu 3^aie5« ims SlLUaxiOn 

concerns us greatly; therefore, with your indulgence, we too, shall 
depart from the intent of NEPA, and introduce comments extraneous to 
the scope of the DEIS* 

Even though the World is currently enjoying the apparent demise 
of International Communism as a de-stabilizing force throughout the 
^ World and threat to peace, this is by no means a time to abandon or 

•vj dismantle the military and industrial capability that has brought 

^ about this happy state of affairs. 

The United States was virtually defenseless in 1941. Despite 
the massive losses sustained at Pearl Harbor and in the Philippines. 
the Country was able to mobilize its productive capacity in a matter 

nf itinnthc i-n rani ^ra fhc accAfc 4-h^f hsW haan 1a«--i- a^^ i-r^ ^^ «.» ^ » 

increase its military strength until it overwhelmed the enemy- Lead 
times were short in those days. New aircraft could be designed, 
tooled, constructed^ flight tested, manufactured in large numbers 
and deployed into combat in a few short years* Naval vessels were 



..iii •_ . _i^_.^*_ 



uuiit in even snorter penoos OT time, ana mercnant smps were 
launched within weeks of keel-laying. Munitions were produced in 
huge quantities within months from the signing of a contract- Those 
conditions no longer prevail. 

The United States and its allies must continue to have a 
credible nuclear deterrent for the foreseeable future. Tritium is a 
perishable component of the nuclear force, and must be periodically 

replenished. If the SRS reactors are not restarted relatively 

soon the credibility of the US as a nuclear-equipped force will 

deteriorate. The number of weapons in our arsenal will become 
meaningless if they are no longer effective. Such a condition would 
be extremely destabilizing, and would invite adventurism from a 
variety of countries not similarly handicapped. 



Response 
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be addressed before and after the reactors are restarted* There 
have been lapses in judgment and violations of operating procedures 
at the SRS and at other nuclear weapons facilities; these conditions 
must and can be corrected. The Navy's nuclear propulsion and 
weapons programs have had outstanding records of safety and 
reTiability. We are reassured that ADM Watkins is bringing the 
discipline and professionalism of the Naval Reactors Program to DOE 
and its production facilities. We are reassured that Westinghouse, 
a major participant in the Navy's nuclear programs for many years. 

Please approve the DEIS. 
Very truly yours. 



John C* Snedelcer 
President 
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U33 COmENTS or PARK AITKEN 



June 11J990 



Dear Hr. Wright: 



I >fant the funds used for restart used for air pollution 
(protecting the ozone layer), soil and water pollution, mass 
L-33-01 transportation. Tritiua is obsolete* Oil will be depleted in 45 Comnents noted 

years - 

I, also, want this letter by Chief Seattle to President Franklin 
Pierce in 1^5 read by sooeone in the Dept. of Energy: 

Every part of the earth is sacred to By people. Every shining 
pine needle, every sandy shore, every mist in the dark woods « every 
^ clearing and huniing insect is holy in the fiemory and experience of 

-v4 my people. The white man is a stranger who comes in the night 

^ and takes from the land whatever he needs. The earth is not his 

brother but his enemy, and when he has conquered it^ he moves on, 
Ke leaves his fatner-s graves, and his children's birthright is 
forgotten. »« all things share the same breath - the beasts, the 
trees, the man. The ^ite man does not seem to notice the air he 
breathes* Like a man dying for daany days, he is numb to the 
stench.,.. Uhat is man without the beasts? If all the beasts were 
gone, men would die from great lonliness of spirit, for whatever 
happens to the beasts also happens to man. All things are 
connected. Whatever befalls the earth befalls the sons of 

earth The whi tes too shal 1 pass - perhaps sooner than other 

tribes. Continue to contaminate your bed and you will one night 
suffocate in your own waste. When the buffalo are all slaughtered, 
the wild horses all tamed, the secret comers of the forest heavy 
with the scent of many men, and the view of the ripe hills blotted 
by talking wires, where is the thicket? Gone. Mhere is the eagle? 
Gone. And what is it to say good-by to the swift pony and the hunt, 
the end of living and the beginning of surviving. 
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Sincerely* 



■ «&■■« Ai tken 

6600 RWers Ave. 203 

N. Charleston. 

5. Carolina 29418 
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15 St. George Road 
Hilton Head, SC 29928 



May 25, 1990 



Dear Sir; 



o 
I 






As a resident of Hilton Head Island I wish to protest the 
re-opening of the Savannah River Plant* 

There are many of us that live on this Island that moved from 
another Island in Nev* York, Long Island, which also had a dangerous 

opening. There was absolutely no way an effective evacuation route, 
should there have been an accident, could have been accomplished. I 
feel this is the situation on Hilton Head. 

And to no ones surprise, the pollution coming from the facility 
has been a health hazard for years. 

The cost for this plant is not justified. We need funds for so 
many worth while projects, not for the production of death. 

■ 

Please consider my plea, I remain. 

Sincerely, 



Please 
risks. 



see the response to Comment L-02^02 on health 



Mrs. Peter Bartholdus 
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COHMENTS OF LYNN H, MEDCALF 
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L-35-02 



L-35-03 



L-35-04 



June 5, 1990 
Mr, S. R, Wright, Director 
Envi ronmental Di vi si on 

U.S. Department of Energy 
Savannah River Operations 
P*0. Box A 
Aiken, SC 29802 

Dear Sir, 

I understand that there are current plans to restart three of 
the reactors- K, L, and P by December of 1990* This letter is to 
encourage you to halt those plans. The production of tritium has 
proven harmful for the residents of Aiken, as well as our 
environment* I also understand that almost $2 billion has been 
spent to restart these production reactors* During this era of cold 
war tensions easing, it seems rather foolish to be spending this 
much money on nuclear weapons production. I cannot express enough 
my wish for the production of tritium and plutonium to be sloy/ed and 
eventually ended altogether. There is no need for us to continue to 
produce more nuclear weapons when we have just finished negotiating 
to phase out weapons that we have already produced • I will be 
unable to attend the hearings on the Environmental Impact Statement, 
but from my understandingj Tt has been made clear that the restart 
of these reactors serves to further destroy the environment and pose 
even more danger to the citizens of Aiken by way of more cases of 
cancer. Please take this letter as one of protest from a concerned 
voter. 



Please see the response to Comment L-02-02 on health 
risks. 



The need for nuclear weapons is beyond the scope of 
this EIS. 

Please see the response to Comment L-02-01 on the 
need for tritium and other nuclear materials. 



Please see the response to Comment L-02-02 on health 
risks. Chapter 4 of the EIS presents information on 
envi ronmental effects • 



Lynn H, Medcalf 
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L-36 COMMENTS OF CRAIG fORD 



S. R. Wright, Director - Environmental Division 
U.S. Department of Energy 
Savannah River Operations Office 
Post Office Box A 
Aiken, SC 29802 

Mr. Wright: 

I am writing this letter to protest against the reactor restart 
at Savannah River Plant, There is no need to restart the reactors, 
and continue the environmental and health problems they cause- 

It is time for change and SRP's time has come and gone- The 

L-36-01 world's political and social climate has changed- The world needs Please see the response to Comments L-02-01 on the 

more nuclear weapons about as much as the people of the CSRA need need for tritium and L-02-02 on health risks. The 
radioactive waste related cancers. 



I can only hope the Department of Energy will be able to develop 
the wisdom needed to do what Is truly right for the American public. 

Thank you. 



need for nuclear weapons is beyond the scope of this 
EIS. 
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Nuclear Control Institute 

1000 Connecticut Ave. NW Suite 704 

Washington, SC 20036 



June 7, 1990 

Mr. S, R. Wright 
Director 

Liiv I I uiiiiieiii.aj u 1 V I a 4 vn 

U.S* Department of Energy 
Savannah River Operations Office 
P.O. Box A 
Aiken, South Carolina 29802 

Mr* Wright; 

On behalf of Nuclear Control Institute, I am submitting the 
enclosed comments on the Department of Energy (DOE) Draft 

I-. - A^i T J. /ni-TC-\ iir- J. I I A- J.: -.£ 1/ I * I 

cnvi runmentdi impflH.^ \uz.xo} , k^un^Tnucfu vperdt luu vt a—, i-~, ciriu 

P-Reactors, Savannah River Site» Aiken, South Carolina" 
(OOE/EIS-0147D). 



Sincerely, 



Dr, Milton M. Hoenig 
Scientific Director 



Enc] . 
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L-37-0 1 



Comment 




COMMENTS 

The Nuclear Control Institute (NCI), a non-profit, public policy 
research organization in Washington, D*C., is concerned with 
reducing the world's nuclear arsenals and halting the spread of 
nuclear weapons. At this time of greatly reduced tensions between 
the superpowers, the U.S. is proposing to resume the production of 
tritium, a key material in nuclear weapons, after a complete 
shutdown of the production reactors at the Savannah River Site (SRS) 
since the summer of 19S8 for attempted safety improvements. The 
Institute is submitting the following conwents on the Department of 
Energy (DOE) Draft Environmental Impact Statement (DEIS), "Continued 
Operation of K-, L-, and P-Reactors, Savannah River Site, Aiken, 
South Carolina" (DOE/EIS-0147D) , May 1990. 



t-ion of N eed for Continued Production 



In the Nuclear Control Institute's view, the question of need is 
the paramount issue in assessing the environmental impact of the 
restart and continued operation of the Savannah River military 
production reactors. Since the shutdown at Savannah River, the U.S. 
has managed to maintain its nuclear deterrent without operation of 
the Savannah River reactors, despite tritium's steady decay. 
According to the DEIS (p, 3): 

During FY 1989 and 1990, DOE and DOD implemented several 
initiatives that allowed DOE to meet the base requirement 
for tritium while the SRS production reactors were shut 
down. These initiatives included the use of tritium 
process inventories and coordination between DOE and DOD to 
meet current needs with smaller inventories. 

Already in April 1989 eleven eminent scientists stated in an 
NCI-sponsored paper on solving the military tritium problem that it 
was possible to continue in this way without new tritium production 
for an extended period of tiine (at least five years} without 
endangering U.S. national security.* The paper, which was written 
before the present thaw in U.S. -Soviet relations and the dramatic 
political changes in Eastern Europe, called for more efficient 



Response 



Please see Section 1.2 of the EIS and the respon 
to Comment L-02-01 on the need for tritium. 



* "America's Non-Existent Nuclear 'Crisis'," Bethe si. al. , Outposts 
Page, Washington Post, April 16, 1989. (See Appendix.) 
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L-37-02 



n 

I 



L-37-03 



L-37-04 



L-37-05 



management of the tritium already produced and the recycling of 
tritium from warheads already scheduled for retirement while 
prospects for a START agreement and other nuclear arms reductions 
were being negotiated. 

With a START agreement now nearing completion and post-START 
discussions already underway, the likelihood of substantial 
reductions in strategic nuclear is great- There is no need to 
restart Savannah River if tritium requirements can be met from 
warhead retirements, including tactical weapons made obsolete by 
changing political conditions in Europe • As a contingency against 
unforseen events » repair work and safety upgrades could be completed 
to bring the shutdown Savannah River reactors to cold standby* ready 
to resume tritium production if necessary. 



The treatment of the need question in the unclassified DEIS is 
cursory- According to the DEIS (p. 1-1). the classified Appendix A 
"provides a quantitative discussion of the need to produce nuclear 
materials," as well as a discussion of the impacts of the 
termination of one, two or all three reactors in the immediate 
future, and other production options. 

It is time to take the cloak of secrecy off the question of 
need- Enough is known to the public already about the materials 
requirements of the nuclear weapons stockpile and the capabilities 
of the production reactors to make continued classification of this 
information unnecessary and detrimental in the midst of an important 
public debate. As it stands, the DEIS is unbalanced because of an 
excessive emphasis on the need to operate the Savannah River 
reactors to produce plutonium~238 for NASA space missions (p. 1-3), 
The limited capacity required for plutonium-238 production is 
available in other DOE research and test facilities (see discussion 
below). It is disingenuous for DOE to hide behind our civil space 
program to justify the operation of the military production reactors 

Even if declassified, it is doubtful whether Appendix A would be 
found to spell out in detail the changed nuclear material production 
needs arising from stockpile scenarios that include substantial 
warhead reductions. This deficiency should be corrected: materials 
production requirements for a number of possible arms reductions 
scenarios should be made part of the DEIS* As it stands, the DEIS 
recognizes (p.1-3) that "the potential exists that material 



Please see the responses to Comments L^2-01 on the 
need for tritium and L-15-06 on recycling. In 
addition, a potential reduced-need scenario was 
evaluated in Appendix A, and is considered in the 
EIS. Continued operation (the proposed action) 
includes the placement of one or more reactors in 
cold standby after the completion of the current 
upgrades and tests and an analysis of their 
capability if the materials requirements can be 
met. In any event, DOE would consider placing these 
reactors in cold standby after new production 
capability has been demonstrated. 

DOE has revised Section 1.2 of the EIS to clarify 
the nature of the information in Appendix A. 



The need for materials other than plutonium-238 for 
WASA space missions is appropriately classified. 
The EIS includes as much information on need as 
possible in an unclassified document. The need 
expressed by the proposed action is only partially 
based on space program requirements. See the 
revised Section 1*2 of the EIS. 



Please see the response to Comment L-16-01 on the 
timeliness of the requirements analysis. 



Table C-5- DOE Responses to Conments on Draft £IS 



CovBient 
Number 



L-37-06 



o 
I 



Connefit 



reauiregients could decrease in the future due to the chan^in" vrarld 
geopolitical situation (e.g.* potential Strategic Anns Reduction 
Talks Treaties; potential reduction of U.S* tactical presence in the 
North Atlantic Treaty Organization) and budget constraints*" Yet, 
the DEIS states (p. 1-3) that because "it is not likely that the 
re^uireSsenbS lOr tiie near teno wiir change significantly," the 
current Nuclear Weapons Stockpile Hemrandun f 1989-1994) "remains 
the basis for this EIS." 

Such a pessiiristic assunption on the part of the DEIS does not 
take into account the potential for rapid political change that the 
world now faces and the opportunity that is available now for not 
resuming nuclear materials production at Savannah River, 



rbachev o n Halting Production 



The unique opportunity that now exits for a autual halt in 
nuclear weapons naterials production recently has been brought to 
the attention of Presidents Bush and Gorbachev fn a pre-Sunmit 

Iptt^r to thp tun PrACiHanfc -Fmn ^A H<inlAacife ci^nanl^-i c+o an#J A^ka»- 




,«^i^l 



experts* The signers of the letter include a former Secretary of 
State, a foraer Secretary of Defense, two former CIA directors, and 
seven Nobel laureates. The letter urges both Presidents "to 
consider the desirability and feasibility of a complete nuclear 
weapons materials production halt at this time. The bait need not 
await a complicated formal agreement. It can be achieved by 
reci procal unil ateral steps . " 




f the letter to thg Pr esidents and the 
biographies of th e signers are contained in the Appendix . 

The Option to Terminate Savann^ River Reactor Operation 

As described in Section 4.3 of the DEIS (p.4-131); a proposed 
alternative to the continued operation of K-,L-, and P-Reac tors 
would be to terminate their operation in the immediate future and 
maintain th^ on cold standby. In NCI's view, world events are now 
dictating that this alternative is the most appropriate course of 

■..■.■>-■».. %•■> unw ^■■^^..E ^v* « ■wf«^4i«, va I t. mMMM LV lUD.iriL.aiil bill; iiuufcai 

weapons stockpile would be recovered from negotiated and unilateral 
warhead retirements. This action to avoid the continued operation 
of the old and potentially unsafe SR5 production reactors would have 
the minimum envi ronm»ita1 impact. 



Response 



Please see the response to Comment L-l6-fll on the 
timeliness of the requirements analysis. Section 
K2 of the EIS discusses the need for reactor 
production capability and its responsiveness to the 
changing world geopolitical situation. 
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Connent 



NCI's view is that the currently planned safety upgrades should 
be cavpJeted at SavaAnah River before the reactors are placed on 
cold standby* The DEIS assumes that currently planned upgrade 
activities would be be discontinued if DOE decided totenninate one 
or more reactors at SRS in the inaediate future (see utIS pp-4-129, 
4-131). This would be unwise should tritium production have to be 
restarted in case of a national energency. The EIS should be 
altered to require co^letion of all currently planned safety 
upgrades before the reactors are placed on cold standby* 



Alternativ 




r Non-^Vte 




In the absence of Savannah River operation, the relatively small 






^^^-^1 
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military reactors for non-%«eapons purposes could be acquired from 
other sources* It behooves to more thoroughly evaluate alternative 
sources of tritium for non-^weapons R&D and commercial and medical 
applications, plutoniifli-238 for WASA space program power sources^ 
cardiac pacemakers, U.S- Havy missions and DOE applications, and 
other isotopes, such as califomium-252, aiiiericiuni-242, krypton-85 
and cobalt-tiO. 

U.S* requirMents for civilian RM and for commercial and 
medical applications, which amounts to some 100 kilograms per year, 
could be purchased from Canada whose Darlington facility has the 
capacity to recover about two kiTograms of tritium per year from the 
recycled heavy water VHlerator of that nation's CANDU power reactors 

Other isotopes including plutonium-238 could be produced in 
DDE-owned test and research reactors. Among the reactors that coold 
be adapated for this purpose are the 250 megawatt-thermal Advanced 
Test Reactor (ATR) at the Idaho National Engineering Laboratory and 

1.1-- Ann ..»«-...»«.j. «-l«»^i*n.l rT>«4- fliiv TacI- rari14l-v ff^FTD ^t fhA 

Hanford Reservation. The capacity of the ATR, for exan^le, would be 
adequate to produce the 30 kilograms of new plutonium-238 that are 
needed in the near-tem (see DEIS, p*l-3) without severely limiting 
other activities at the reactor- 



Response 



The proposed action includes the scenario described 
in this comment. DOE has revised Section 2.1 of the 
EIS to clarify that the proposed action enables DOE 
to operate K-^ L-, and P-Reactors in a manner that 



best neets current *m1u lUture R^^i-sf 



111 



w\.**^t%A 



action bounds the impacts of continuing upgrades. 
As stated in Sections 2.2 and 2.3, DOE would 
discontinue currently planned upgrade activities 
under the termination alternative. 



DOE recognizes that this possibility exists 



Section 2.4 of the EIS describes the aitemati 
for producing plutoniuii-238. 
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ConclyfiioQ 

The DEIS for the restart and continued operation of the Savannah 
River production reactors should be revised to take into account the 
emerging consequences of the rapidly thawing cold war. As the 54 
diplomats, scientists and other experts state in their pre-Sunmit 
letter to Presidents Bush and Gorbachev, enough materials could be 
recovered from retired weapons to "make additional production a 
costly redundancy." 



DOE has revised Appendix A and Section 1.2 of the 
EIS to clarify that the NWSM, which is issued 
annually, considers changes in the world 
geopolitical situation and how this might affect 
future requirements for nuclear materials as 
specified in the annual NWSM. 
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PresLdent G«orgs H. 

Th« Whit* Houaa 
WadtiingCOni D.C. 



Buah 



Prealdent Mikhail S, GorMchev 
Th« KreiDlln 

Dear Presidents Bush and Gorbachev: 

We wlah to call to your octentlon a unique opportunity 
that ia mail* poaaihie by your historic efforts to halt and reverse 
the nuclear araa race. Unless It is grasped prooptl/p however, it 
is likely. to recede rapidly. 

With largA reductions in strategic and tactical nuclear 
weapons under active conslaeratlOHt the United Stataa and the 
Soviet Union, either by agraenent or by reciprocal ynllateral 
action 1 have the opportunity to avoid the further operation of 
old, potentially unsafe nuclear reactors for production of weapons 
materials and to *vold the spending of billions on replacement 
reactor s« 

We write in the hope that^ In connection with the 
fortuconilng aunslt, you will consider steps to realize such a 
reaarkaDle achievement* 



The window of opportunity is fast ciosl/tg, ftOtf*v«r, aj the 
United States prepares to restart its weapons production reactors, 
all of which have been shut down for safety reasons since June 
1988, and to construct new production reactors, k principal 
impetus for these plans is the continuing production of weapons 
naterials in Soviet military reactors during this period. While 
the Soviet side has anncunce<l a tidetst^le for shutdown of its 
production reactors by the year 2000, this tistetable Is not 
reassuring to the U*S+ side, which sees itself at a disadvantage 
because of the involuntary shutdown of ita reactors while Soviet 
production continues* 

Surely this unrelenting race to produce yet more ingredients 
for nuclear weapona—plutontusr and crltlu»— deserves serious 
reexaiolnation in light of the progress being nade to end the 
nuclear arns race* 
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Presidents Bush and Gorbachev 
May 23, 1990 
Pa?e Two 

Unless one 5iae or the other actually Gontemplates Increages 
in its stockpile of weapons, a credible case cannot be made for 
further production of plutonlum, Vith a shelf life of thousands 
of years, piutonium is salvageable from retired weapons for 
possible reuse in replacement warheads. For the same reason, each 
side already has acted unilaterally to halt further production of 
hiijhly enriched uranium, the other Long-lived fissionable material, 
for use in weapons. 

The issue of tritium production is sofliewhat more complicated 
b&cause, unlike plutoniura and highly enriched urantucBj tritium 
decays relatively rapidly* — over dozens of years. Its production 
must be continued to maintain the size of a nuclear arsenal. No 
fresh tritium need be produced, however, if warheads utilizing 
tritium are retired at a rate that keeps pace with or exceeds 
tritium^s decay* Under those circumstances, tritium recovered 
from retired warheads would be sufficient to replenish tritium in 
the refliainlng warheads for many years. 

A key consideratioh, therefore, is whether there are likely 
to be agreed or unilateral reductions in nuclear weapons in the 
immediate future that will make additional tritium production by 
either side unnecessary. 

Major arms reduction initiatives are now moving forward, 
beyond the progress already made by the IWF agreement and by 
unilateral actions* A START treaty, in combination with budgetary 
limitations on new deployments, will likely reduce the U.S, and 
Soviet strategic stockpiles by as much as several thousand 
warheads on each side. Even more substantial reductions in 
strategic weapons are being explored in po3t-3TART discussions 
already underway. 

In addition, deep reductions in tactical nuclear weapons, 
negotiated or unilateral, now appear imminent as the result of 
political changes in Europe. The retirement of some 3,000 U.S. 
tactical nuclear weapons and of larger numbers of comparable 
Soviet weapons seems possible as pressure builds for removal of at 
least the land-based nuclear missile and artillery warheads from 
German territory. And growing sentittjent for elimination of naval 
tactical nuclear weapons eventually could lead to the rettrectiertt 
of several thousand additional warheads. 

These reductions would create a sizable tritiucD reserve on 
both sides to sustain regaining warheads and would make additional 
production a costly redundancy* Even now, the amount of tritium 
in the U.S. weapons inventory is sufficient to meet tritium 
requirements of 3,000 warheads for 35 years and 1,000 warheads for 
more than 50 years. We assume that a similar sufficiency to 
maintain an effective deterrent exists on the Soviet side. 
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Presidents Bu5h and Gorbachev 
May 23, 1990 
Pa^e Three 

We urfte you both, therefore, to consider the deslrabtlity and 
the feaaibility of a complete nuciear weapons materiaia production 
halt at this time* The halt need not await a complicated formal 
agreement* It can be achieved by reciprocal unilateral steps* 

The Soviet Union need only accelerate its timeCaole for a 
shutdown of all production reactors, effective imroediately or in 
the near future. 

The United States need only defer plans for start-up of its 
production reactors ana for construction of new production 
reactors. 

Each aide could maintain a number of production reactors on 
"cold stand-by" status as a contingency against a breakdown in the 
ongoing arms reduction process. 

Such reciprocal^ unilateral action could be verified 
immediately by satellite surveillance of shut-down reactors. 
Talks could begin on other verification and on-site inspection 
arrangements necessary to make possible a long-term production 
halt. 

An immediate production halt would provide substantial 
domestic and international benefits without adverse military 
impact. Beyond avoiding the continued operation of aging, 
potentially unsafe production reactors and the building of costiy 
replacements, the superpowers clearly would be signaling their 
intent to forego expansion of their nuclear arsenals and, indeed, 
to proceed with serious reductions over the next several decades. 
Yet, even if the arms-reduction process breaks down, or <Joes not 
produce deep cuts that keep pace with tritium^s steady decay^ each 
side will still be in a position to restart the production 
reactors held on cold stand-by and to construct new reactors, if 
necessary. 

Conversely, missing the present opportunity to achieve a 
production halt imposes a number of risks and costs, including 
those associatea with continued production activities that could 
only feed the nuclear arms race and inspire other nations to 
follow suit. We hope, therefore, that you will explore this 
additional pathway to peace while the present opportunity lasts. 
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Presidents Bush and Gci^bacn^'V 
May 23, 1990 
Pa^e Four 



Sincerely, 



Hans A» Bethe Kicolaas Bioembergen Peter Bradford 





George Bunn David Cohen William E. Colby 

Thomas D. Davies Jonathan Dean Paul Doty 






Philip J. Farley 



Herman Feahbach Val F. Fitch Han da 11 For s berg J 



"-fiU^Jt c. .-^^'^H**^ ||&^ ^■4' ^^K-a^/i*^ 



Richard L. Garwtn Victor Glllnaky 4 Hoawell L* Gilpatric 




Sheldon Lee Glashow Marvin L. Goldberger Kurt Gottfrieo 
Eldon V,C» Green&erg Denis A* Hayes Dudley Herachbach 
William A, Higlnbotham K^lton Hoenig Robert C. Kjohansen 
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Page Fiv* 




Vera Klstiakowsky Julian Ko«aig Betty G- Lail 

Leon «» Lederman Paul Leventhal Franklin Long 






ci«.cc L ^^ 



' / John H. Manly ^ J. Carson Hark Jessica T. Mathews 



Robert S. McNaoara Marvtn Killer Philip Morrison 



Russell W. Peterson Eawara H* Purcell George W. Rathjens 
Stanley Reaor \J ^<^^ ^' llhlneland*r Boger fllchter 
/ Gerard C Smith t/john D- SteinDruner Thepdore B.( Taylor 
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Koata Tsipis Stansfield Turner Cyrus* rfanee 

Victor F. Ueiaskopf //Jerome Vlesner Robert R. Wilson 



Response 



Ww, ■ ^i^^^^TW 



■a' I . . ■. ' I'l'i iL.pi L' "I. I. I .■ I ii I ; .1' ■: I.: A ■■ ;i . i' ■■ ■ « i z:!! ■, ■ 1 1 Mi i- ■ i ■ i > ii ;i ,, '.'.-■ I'r, . , ■ i .■. -■ ,v i ■ . ? . i 



Table C-5. DOE Responses to Caoneflts on Draft EIS 



ComBAt 
Nm^er 



Connent 



Response 







piMvukiisifvi HUE 






to 



^Mf J 



r« I96T Wabul Laar««t« in pttfaics, foraerlr beaded Um 
Thftorwclcai nttlMoo at LM llafcin iatloaal Laboratorr and 
is curibu pror*9sor of pttfrnic* »t Foroell UDiv«rsltr. 



O 

I 

GO 
00 



i» 19BI Io0*l tauruc* in piir5iC3, is m 
prAToHor or lAralea at fl«mr4 Oairarsitr ud is pr*altf«flt-«l«t 
of tb* AAn-tcan RiTviesl Society. 

€ommlM*lOBmr of the tLS. Nuelear 



'ar« Is a fi 
l«Cui*tQry Cft— Imitwi, 



is a ■ttUcT 0f tht Stanford Cwtar for Intaroatidoal 
Saotttvy and Arv« Cootrolr sod for«arlr 5*rr*d •* da^Cr chairaan 
of thB ULSL Riel«ar ■oa-^PrDlifaratioa T^raaty dalctfation and as 

of ttm Mrmm Cdotrol and DisarasAaat Af^oejr, 



\' 



DavU 



1> prasidwt <if Cba hvfeuiooalj' Coslitloo for 

9 forair praaldnt of 



MiUaa E. Oalftr Is a forMr dlractor of ««Dtral lntelIi<«oee. 

Tb0«as O. ItovlHr Icar Ualrii 09 (B«t.)» 3«>Tcd «s assistant 
dircetor at th* Aras Control and DlsarnsBcat AoMcr. wftera lu 
beaona Um Vueleor ■ao-ProUrcratt<n Buraau and chaired tti* U^ 
deiefa^iou id traaty nccdtiatioas wltn Uw Soviet Ooioa on a 
iprdwnaiva rMc laar test ban and on oiYtroaseotsl warfare. 



eentrol adrisor to thm Oaioa of Concerned 
VJS* ddetatloa Is the Hatoal and Balanced 



rml Butr ia a prof; 
Goversaeat aad prof h 
OniTeraltr* 



of public poller at Vhm Cannedr School of 
itns of bioebeAiatrr at Harvard 



Tn 



J. 



of pliTsica at tlia Institute for 
a fTavseot eoasultant Co tbe Defense 
Control and Dtsanuaent Agencr- 



titlcs aod affiliation* for pera^l identification 
p ur pe ses otllT* 



I'I'I IL.I L< 



I ii I ' I' 



■i :i 



*i 



'.III Ml 



^ I II 'I .. 



-r\ '. 



■ fl 



: ■ I ■. 1 



Table C-S. DOE Responses to Coanents on Draft EIS 



Comment 
Number 



CoHBient 



Response 



n 
I 

00 



■alpb C«rl« Ls ooaaultwit ana ctwlrasn of ttk« Matlonai idwisorr 
Boara ot tl» LaiiTVS iili«nc« for Muclur Araft Cdatrol. B* 
rorwcrlT 9*rT«d •• DLractor of ctw ^aft Coatrdi and tUsaruacat 
Afcdcr aod « chairaaa of Um U^ SALT II iteIcMtl<i<k. 



PblLl^ J. FarlaTi ■•■bv of the Stuford Cem«r for IdUmatiaoai 
Socurltf KHt tfi Coatrol, ifu Dirwur of ^lltlco-Hllitvrr 
Affairs at tha Stata Departaaot, Deputy Director of tba Araa 
Coatral aod Dlsaraaaeat Agcncf aad alternaCa chalraao of tJm U..S. 
SALT I dvLegaticHU 

Qaraaa raatabaeb, foraer chairaan of ttia aucl«ar-sei«ac« adYlaorr 
coaalttea of the National Sctance FoundaCloa and foraer pFeatdcnt 
oF uia Aaertcao Physicai Society ami to/t Aaericaa Aeaoeay for ttw 
Advanceaent of Science, la Institute profeaAor caeritua of pnyalca 
at MIT. 

Tal L. ritcb, 19ao Vobai Laureate in phyaicl and profesaor of 
ptirstea at PriacetoP ilaiv^rsitj^ waa a preaidcotial aOTlaor oa 
acienea policy and araa control In the Nlxoo adalaistratloa aod a 
paat preaioeat of tbe Aaerican Fbyaical Society. 



la cKeeutLve director of tbe Institute for 
Defense and Olaaraaaent Stuales. 

Blebard U Garvia, a aeaoer of Uw president's Scicnoe Adflaory 
Coaalttee udder Presidents lennady, Jotaosoa and Xixoo^ aa well ^3 
of Vim Defease Science Board advisory to tbe Sacrctary of Defeosa, 
Is an IBK Fellow and science advisor to tba tflreeCor of researcb 
of IBM Corporation. 

Tictor GUlaaky, a ooosuXtaat, preriously served as oaaalsslooer 
of the U^ Kuclear Regulatory Coaalssioo and as bead of tba 
Pbysicsi Science Oepsrtaeat at BABD, 



loaHeli L. CLlpatrle« an attornay, served as Deputy 
!>efense under Presidents Cenoedy ana Johnson , 



Secretary of 



Sbeldon tea GUsbow* 19T9 Wob«L Laureate in physics, is Hellon 
Professor of tbe Sciences at Harrara llnlTcrsitty. 

Narvin GoXdbcrger is director of the Institute for Advanced Study 
and a former pr«siiieat of the California Institute of Tecbnolocj. 
He chaired tbe coaalttee cm intemstiooal security and aras 
control of tbft Rational Acadeay of Sciences. 

Kurt Gottfried, is professor of physics and nuclear studies at 
Cornell ChilverslCy and a aeaber of the Oepartaent of Energy's 
High'Eoergy Physics Advisory PaneU 

Cldon T.C Grecabam, an attoroey, served as general counsel of 
the Kational Oceanic and Atoospberlc Adainlstratioo and is of 
(xwnsel to the Nuclear Control lostitutaw 

Deola A. Bsy*3r ia chairman and CEO of Earth Day 1990 and a 
director of tbe U^ Solar Eoersy Research Institute. 

Ihidlay Berachbaeh, 1966 Bobal Laureate Ln chaalstry. Is a 
professor of cbeaistry at Harvard University. 



I . . 



I'I'I IL.PI L' 



: 1. 1. 



I ii I ; .1' 



I.: A 



■■ ;i . i' ■■ ■ 



H I .':ii 



■, I I I Ml 



^ I ii :i M 



-\-\ ', 



1 



,v I ■ . ? 



Table C-5< DOE Responses to Comtnents on Draft £IS 



Comnent 
Number 



Coiment 



Response 



I 



WlIUis HlflBbethAa, former h«a4 of Vnt TAChnlcal Support 
Ort«nl»tlon of th* C}*part4«nt of Nuci«ar Energy at Brookhavtn 
Natlonii Latwritory, la • conauXtint on nuelMr oaterLal^ manigeaent* 

Nlltoo Ba«Qifl, a phyaialat, is aclentlflc director of the ffucleir 
Control Institute intf previously served In the Nuclear Non- 
Proliferation Bureau of the AnnA Control and Dlsarakasent Agency, 

Rebtrt C* Jotaanc^a li a director of graduate atudiei of the 
Institute for International Peace Studies at the University of 
Hot re Dane. 

Tare KlatieJcowaky is proftssor of physics at the Hasaachusetta 
Institute of Ttehnoloigy. 

Julien Cotfolc is president of Julian Coctilg, Inc. and was a 
founding partner of pappert, Koenig, and Lois, a Hew Tork firm, 
wh«r« h* orifinated the nave. "Earth Day,* and en^a^ad in 

conaerclal, political and public interest advertising. 

Betty G. Laii is director of verification studies of the Council 
on Ceonoaic Priorities. 

Leon ||« L«o«raaa* 19&S Hobel Laureate in phyaicSt fornerly he«d*d 
the feral National Laboratory and Is * profeaaor of physics at the 
Univeralty of Chicago* 

Paul Levesthaip presidmt of th* Nuclear Control Institute, 
previously served aa staff director of the Senate HucUv 
ftcgulatlofl Suoeoqnlttee and as special counsel of the Senate 
Governaent Operations Coanlttee* 

Frwdclia LdoCt adjunct professor of chealstry and social sciences 
at the U^vcrilty of California, Irvine and enerltus professor of 
chei&i4try at Cornell University, served es research supervisor of 
the Hatlonal Defense Research Coaaittee froa 1942 to 1^45 and as 
Assistant Director of the Arna Control and Dlsaraanent Agency, 

John H« H«nly served as group leader (1943-1945) and technical 
aasociate director (19*15*1951) at the Los Alancs National 
taboratory* 

J« Caraoo Hark served aa head of the Theoretical Division of Los 
Manos National Laboratory and has served on the U.S. Nuclear . 
Regulatory Coenlssion Advisory Coaalttee on Reactor Safeguards snd 
on the Scienoe Advisory Board of the U*S« Air Force. 

Jesalaa T. Mathews is vice president of the World Resources 
Institute. 



ftooert Hdaaer* served aa Secretary of Defense under Presidents 
Kennedy and Johnson shd as president of the World Bank. 

Hariria Killer, a consultant to the Ares Control ano Dlsaraaoent 
Agency, is senior research scicntlat with the Departsent of 
Kutilear Engineering ana the Center for International Studies at MIT, 

nillip )lorriaoa la eaeritua institute professor of physics at the 
riassaobuattta Institute of Technology. 



Table C-5. DOE Responses to Comments on Draft EIS 



Comment 

Number 



Comment 



Response 



o 
I 



HiUAflll V. Petaraodt vlce-cttalrmfln of tho Batter Vorld Society ind 
president eatrittjs of th« AuduDon SoeUty, ia a foriD«r dtr«ctor of 
ttie Congr«3Aton«J. Offic* of Technoio^r AascssJiwnt. 

EdwftrU N. Pureellr 1952 Nobel Uurefttft in physlcSf is ea«rltu4 
profesaor of ptiyaicfl at Harvard University* 

C«or8* M. BattkJ«n«r professor of political science «t KIT, waa 
ctiief sclentlat in the Oefanae Advanced fleseerch Projects A^ancy 
and in the Offioe of Special Aaalstant to the President for 
Science aftfl Teehfiolo^y. 

Stanley Beaor* a foroer Secretary of the Amy, H chaLman of the 
National Advisory Coofliittee of the Lawyer's Alliance for Nuclear 
Aroj Control* 

John B. thln«laader» a partner of Shaw, Pittoah^ Potta, Trowbridge 
and Rhineiander^ formerly was deputy leiaL a^Jvisor at the State 
Department and legal advisor to the SALT I aeiegation. 

Boger Hichter, president of the Continental Arbitrage Corp., is a 
former nuclear safeguards inspector of the International Atomic 

Gerard C. Saitti, chaLriBan of the Arias Control Aaaoclatlon^ served 
as onalrinan of the U.S. SALT I delegation and later aa Special 
Representative and Aubassador-at-Large for Kon'-ProUferatlon 
Hatters. 

John D. Steiobruiter is director of foreign policy studies at the 
Brooklnsa Institution, 

Theodor* Taylor^ a consulting physlciat, is a former nuclear 
weapons designer at Loa Alaaos and foroer deputy director 
tsclentific) of the Defense AtOJSie Support Agency. 

ICoata Talpla is director of the Prograra in Science and Technola^y 
for International Security at the Hassachuaetta Institute of 
Technology. 



Stanafielo Turii«rf Aaniral 
central intelligence. 



USH CRet.), is a former U.S. director of 



C/nw Vane* was Secretary of State during the Carter Aaoinistration. 

Victor Welftakopf, foraer group leader of the Los Alanoa National 
Laboratory and former director of CERH (th* European Center for 
Nuclear Itesearch), is eaerltus Institute professor of physics at HIT, 

Jeron* B. Wlftto^r^ president eaeritua of the Massachusetts 
Institute of Te«hnology» chaired President Johnson's Science 
Advisory Coaalttee and the Congressional Office of Technology 
Aaaessment* 



Robert l« miaottf director eaeritua of the feral National 
Laboratory and profesaor eaeritua of phyalcs at Cornell 
University, vaa the yartlae head ot the Research Division of Los 
Alaaos National LaboraLory, 



I . . 



I'I'I IL.PI L' 



: 1. 1. 



I ii I ; .1' 



I.: A 



■■ ;i . i' ■■ ■ 



H I .':ii 



■, I I I Ml 



^ I ii :i M 



-\-\ ', 



1 



,v I ■ . ? 



Table C-5. DOE Responses to Comments on Draft EIS 



Comment 

Number 



Comment 



Response 



^tXhsipHtmif^ 



5cmuY, Afta U 1989 








«CHfe# Ml->M^ 



MB til as. ^WrfKftM # 



ATOMIC WEAPONS 



n 

1 

to 



America's Non-Existent Nuclear ^Crisis' 




tnUA iar UJ^ a^Iut «i 

nHndM ^^ t^ vi^ or tA And 

4< t9ML utan ttit Dqwt- ■« 

■wi(Wwh Kiiwr -pbot nwi OBiptav^ 



« Cbt idk» 



idm 



Imt tt* $«nnnfe Kntf^ no^ (tai iA«*M far 

year or our muoiI Hcmr wii ^ Ufifi m aha «t icb^l Cfl^ 



iih ^^^Mdn 







iOi 



b» hi* B bt ran. ruttar 



n PUI 401 OUn i( 




Qtf tti ^^«iH to cu dtt 
conifria tfl 



uud'i ntimdr npd jjiiiiKmt d^ • ■ ™* « 4* fart ft* ** 

mciit ii wuteidL 



DOE ibo ta ^ i^ M« «300 
oilliiBiofY lM4iapnpHifara» 

ttjuniM itf cm Hv pmkctiDi n- 

jccon win la wmmmm wk m STo 

tHlba, Tin nKtam la bt oMmN 
of OOTi 
-.Tbfr^»«aMtei«rtfaa(pra*c* mM 




iPV bent nqaoUd fiv tilt 
iqr riBiM bt iffiBLIar H kM. [he 



T 



4tb*n> 



ri atfijiUCII HUtlgl dl UUHl tstty 

udCwcfanitfiaBWRnticnair ^ ^_ ****'^ ^ 

.AKdft (te Cmi ^ " "ii** CdHr^B iOCtldAA ■ ftt ^H- Mf fOtt ■ BiV 

,ini the AmncM pH^ Aeuld u aa*»"nif 
iv ^tunpcdcd MO munni te Si- *»"'"««« 
unpik Hivfr ifKton ad buhdifti 

trmnii^*!^ itaid bt pM V "__^ ■■■^^^ 
cficm MB iQ mm tfaa u- ^^^"tta 

and pmpDUfa tar Mm 
JptiMbBfiiirt iMi 



^difaw 






* bum {tf 
B ibt £^BB tncfcrf -of 



W49 



du 



^1 



"V 



iBd tht SsMiia «• II 









Table C-5. DOE Responses to Comments on Draft EIS 



Comment 

Number 



Comment 



Response 



far 



n 
I 

VD 




(lit ^tipol tti optfitt 

«mkr a Mdanpd fv a imr «t 
The furvnnf nbaor ir At dri ne^ 

£^Af l( nCQMfVBL pUffVlH MO F^ 

cycltdi Tntin nrinoiviKrt cTda 
vJtiY fior djffWM trpM dC w ii l m fc 
[t bti^ ttffn rcportid thit w*iponft 
cHTTrnttjr n tte itedMi tow t ftn^ 
Ed U^^vxr CTtkB, wtMCU Che vw 
geiwfTtion ^ n^uiM Ihm hm 

or n*ffr. 
Provided ihtf Dit csnttP iiiuii* 

the cert^tfd tkU T)ii « qf tht 
chATp detmnntt anl)r dw ^ntftfa of 
time ihe wopOB nor mnwi m thft 
/jdd. Ty>^rvnd*JJ0iMrKrvKthft 
ifter ji rtTA1iint.tht tntion la*din| 
muA hn* jH<KXKa(il Imt 40 

An Cffht'i^w ■ncv Bt rv^m^ m 
about Ite 

In Eatinmvf Woftt Ai Sbuci 
Armtd Scrntn CuMMRA Trtfy 
E. Wade. VX vifti tnabim 
ucnwy for 
it wouUtat 
5inHH4b Rnv iHCPV br iht tad at 
tte rw. m br ttea cht Mtd tar 
new indun vodd twont cntic^ 
Ej'iiH'* Rofacft Bh BtrhcTr iHitM tn 
the wcnurr «i iL liii tar maic 
tutfXf' ^VM <|HUd 11 pvmni Wk 
deCvrtftg m(Mt of cte rtamn hquM 
bt untnnnrt to ^nriMffri nsdnr 
damrnment* Th« 

COCKCfTl, Ttt t fVC0S 

Globe, cwMh thit Aert n m *d« 
eqiU» ma^cAf d tntHOi br l4 

tructi ML muprtr ^ ^hpdib ^ iny 

Tlwrtmt 
wnf^ ntovtf ite codd bt ■dapttd 4i 
itretdi «t tbt finBi far vfeBft 1 p* 

rt fnuvt «vrtr «f Mnh vaM b* 

fAfdmbr dMctm Ap «^ bt to 
iko bM it fnidBi ptan br tribA 
scfVKt iiiL SuppDM, far mmpte, 
HdA tbf «rmt KhfdQii o^a tor 
rrfiAioi I bir«t wrabir d ^ajPffH 
far M iw-ft*rflfva hii. Acac4Hi| 
ID Trdf Wttta^^i rndmonr. tfim m 
ffrfr tu^ tnfiA on hMid ta coH 

mu* Efa* rtOb* vpmbni ior ibHt 
gnft Tttr. Hhvmt, HnpVr br dwAf- 
NV tvi tbv«*fwrvn Ml far 
iMM» Ow JvqflVfA sua ■ tta> Hb« 
it only 11 pBCiA rtdur «H 40. Aft 




i«Q^ to oi « tpi ii4 ths 

(Ktltfia teidfa4 tbi nfita. But Ot 
inatut wouM oka cfin pidattr 
»fld «a^Ht biMBerit upnpm 
(br. Tbt KOiti oBibir rf 
vqin to ts fandvd itat wade 
optfiEJii ciiti ■ cbi Qtid^ Bid tni 
«ouU b* dtahrAt UN ttttkfi 
reiksd im <UnBf wt trAto- 
produancortL 

TIkr m * otfnbv of oetar p^ 
EHOal BSttCB erf nno Out CPOU be 
Ltud Ed fenrt t Aon-niQ^ oniurn 
supp^ prcbAfckL Aooiif itev ir: dw 
SOO or V w3irtvad» u )« mthdnvn 

unkf ctH INF TratrF ihnc *"^ i^ 
p^enhnv lA m^ m tt bt w tgri 
inm Gtmnr ttvt virbndi rraoi 

tbt 
1981 

from tilt two rtBfciW tar mc*^ 
m«4 a 1»M bi afadi by dit SALT 
MitfOc cbc boote nimtd 6?^ tbt 
B53C ^^i*.*— * uuuftiud ID txii'W" 
ttoMl mwHS aw* MO dbHctd 
r.idiabH lArtacidi nov « itonfi (tf 
thtir l>rpt tritHV ■^nwfa btvi ben 

ktpi HW^Brilbl rtCqtfTT d tn- 




bt ewptaMd bdSFt it m- connnM 

FnBr. « tnm bt an4 dM if 

tbi 

far 

noltbt 

woM tint u bi ititand it a ntt 

jBEROlxr Jt -tfV StfUit H uOt MmHK 

of tntiun « hmd— thn hl « th* 

dCOT rtHi of jfaaiA U pMCOK ■ 

yctr. For mm im bit fm itm, 
«qiimtcA a dii 9U ttw hM* bMi 



STAIET wiA thi obieetM tt 
lidnm 1 nBnMfOnm nqdar 
d«cTT«C ttiRt «ayU b* no m* to 
Kwnr WW MiBP tnimtiM iet 
mMr yotii k ha. tbi Unud SttfQ 
!»■ hM jiia^ tnbuoi M in 2X0M 
nudew «vtai* b vww 1 tent ^ 
6,000 mttpc «Ktci^ fcc ^4>r 
th » W iw* aod » fau aI IXWO 
wbnAtar lont 90 yciii- 

But wlw tf tbt ST Airr lirf ocbtr 
icDUtim UP Ai t «qnt<i9t k^ 
nana at«pgi4 cfatt tiw UhihI Statn 
MTt ufibtA^n nduciaf nvr 
cnEun krdmr^m^ ihd itiht 
e nd flC ti nt biW fttrt fwi a 
pmpact dt itf iiiu#40uii4l 
flWtL Wt ffli|bt 4vn dtoda tint t 
wattaainbtl lah^ w nv oncfaar 
arvtd. Woitf «t tin tKf a cnv rt 

tntiun 



ttv nofr^nritactioii ptnod. wt 

4nt jiT^matl Rmr JrtflOr ")f ft* 
»tait OpRitnt tvcn It hti pvwr. il 
omU vippir QiDuffti mtAJiB w suff am 
the Jiniri at iti prvwnc wvel durmt 
Eiit appro j^pBatfty nn yvan rai^oprtd 
to LuiJiMt I fitv proAicuaq rraaoT. 
In tht dkUttl)r fvcfft that non* ^ tb* 
miwiv^ SAmwBR nr^TT lULuri 
cat be rea mt wt sfrtir. ttwi trt t 
number cf odtor ptluUc HUrccE Tht 
N ncactor at HinfcnL Atv jiMeffnRV 
renovatun: tht DOG tot ratcton m 
Ida hoc artd tVH tbt dpcdisvE or ttiffl" 
fntrcui pc^T rtttioni tor whicn 

rniiuin larfet tecbfiolDff la ittv w^ 
def dcyftaprngK. Ab4. tntnn rmfht 
be acqund ^nxn Ftvk?. Bntam or 
pottibly Cunda. 

PrcfHTKioAi Mw undenviy w 
CQcqIrJctiQO rf rtfw pn^MCbQt 
focton ihouU bt deferred ta 
aUdw Conflrat i» become (uUy iih 
fomtd abam tbi ^tuAtrr't vtuti 
ncvA ant <d attotr f mv br Ar 
START pratn to product tnvto. 

The UfuM Sum shqgU m rw 
TviuM prodiamdA of ituctear v«ipoa 
jnaunalitbM art rwt nctded nd can 
jvn* tttf to (itfthcr iiintiAii dw 
arrat TartL [mttad. It shiMU AOH 
toward a imitual hih n tbc producEBB 
of midnr lAttenib tor wj(npt^ 

While the praeoi haJt in productiDB 
iiuiit4 it efbcti tht Uftittd Stuta 
should CfifiaPH onenni nrt to mcarl 
tht StvaoAtlt Rcvtr rcaocn or tt 
bt^ coRAnctBa 1^ At* pratawt 
rttaon tor t aaipuntQ ptnoa oi 
tvm to gp* tiw Sqwti Unwn tht o^ 
ponmtr tP nr^vwatt, Tht fiv 
udn tttf bt 4b4e to proceed T4 1 mt- 
tuil htbn piTdunun of tntruni nd 
Annnbi^ AUtfnalii far wetpona bf a 
ttnti of icc4fntal fivpSi A mutial 
pfodu ct ofc batt-couU bt nunrtofid by 
nuiiinJ ttcbmcd nuna a^d on^fitt 
ntaptrttfUL lupplfifienteci ^y* Atef* 
rvKVnal lAd bllcitnal ufffuanil OA 
innJian retcton. Such i Hak a poa^ 
vMa it tht cdutft of i STAAT 
j^riCffi^tf id afTOHnAU op vttp 
ciiu btymd START accombtratd br 
vtT^icatiet of dibrttv lytUcin atd 
wafhttA tcmnytd and rvtind 

Tht Urand Scatn an4 the St«tat 
UaioD ^uuu oot Itt ptM It cjAraoe*^ 
dvuiT onnrhdiiiEr to acbtvt ■ mt- 
tud tdd 10 (ht predyam 4f nudcv 
mattrvah far vnpotL for ita part. 
tlM Urtrttd ^tncf caA cttrrot » 
ftrtim and tun tht pmrnt pnduc* 
Tiot akuJ^ Nf f w jrfvtMaft. Ji jhwU 
MC bt itamMM »tD prtfnpturt i^ 
vartptcfi of irtiuin ptPd uc tw or coih 
^truclnt ot nrv pnducoot Ctptcinr. 
Ir wt Fttfnit TtttfuiT, the arm it- 
ducuot proctn cai Ifaumh. 




I . . 



I'I'I IL.PI L' 



: 1. 1. 



I ii I ; .1' 



I.: A 



■■ ;i . i' ■■ ■ 



H I .':ii 



■, I I I Ml 



^ I il :i M 



^ I". 



■ 1 



.•i \- . : 



Table C-5. DOE Responses to Comments on Draft EIS 



Coimient 

Number 



Comment 



Response 



TRtTlUM AND THt HUCLtAR ARSlWAt 



o 
I 



Tn«A4 

ludBtscontanniMo 
Qcctfmi odtapt it bfdroin 

bow hivt oHttv* 
Mwtipnittam. 



Mditffii 




The Authors 



■ Hnv Brth^4]9«T|Ud FW 

-orttory tini '% w*n<i* pntavrm tf^ 

■ Frecjniii D^kA pniEHor cr ^fflm it Plwim^ 
AiSaArtd Study, htt bHB f 

DnmtnM wd dw U^ Arw Co^ivl Mi 

nwry cffun^nf tf dv tbttond ^ 

TcmJcRt ^ tilt WBtrtMi ^ftiCP- mctkj ba 
Addnnr fif Afti ib4 
pfty«i 3tt ttt Mff iH hrw i i 
■^dT a du 1 IMP W flh*' ft" 

cm p^iqr Mfwa cwm ■ At fMDi 
« Mim CfiUfactcr. fa natrpm i*t ^ ite 

WCBQ flftVVr flVM QW DHBDV vH 






« JEhI CattAifd ORriEMar d obwa mtf auHar tiudwi u Cw* 
mL vqn a oSoir ef cte Amtriaa Phriical 5uittT ^ ' consul 

dqba 

■ ><*■ Hflwit t muMtia wA irinftfit dwflor tl the Nudtg 
Cailn^ laMidU; MM M ACDA dinv tbf CJirtH iidmimttntnL 

le fci n j mrnMcT dieiBBtrr ■ ConW, wi 

Of uHl PUUflmi ^fenut K^cwcll tofflEtftttw 

IMS Hd «M^tW il^Mbr rf ACOA indH Ptcn^K 



IMlialMSiid 



■ J. 






■ ArtMfAM 



A^vHCtd RB«irch nvifRts AjpHvyjn^ n 
ca the P^ qi dB« (or Scimn md 



fnup Mder A lA Afinwi NMAUi 
flf CE HN ^eht E « qpBW Cw n ir far 



Table C-5, DOE Responses to Comments on Draft EIS 



Comment 
Huirber 



L-38 



Comnient 



Response 



COMMENTS OF SALLY P. RICHARDSON 

2341 Mars Hill Road 

Watkinsville. GA 30677 

(404) 543-2881 



L^3S-01 



n 



June 16, 1990 

Dear Fellow Lover of what is clean & decent & beautiful: I & 
EVERYONE WITH WHOM I TALK IS STRONGLY OPPOSED TO THE RESTARTING OF 
THE SAVANNAH RIVER NUCLEAR REACTORS -THIS IS TRULY m OBSCENE & 
DESTRUCTIVE WORK & EVERYONE NOT BLINDED BY FALSEHOOD FEELS THE TRUTH 
Of THIS IN HIS GUTS. WE ARE ONE HUMAN RACE & INDIVISIBLE ALSO FROM 
THE EARTH Se NATURE. LET US BEGIN HEALING ALL WOUNDS WE HAVE 
INFLICTED UPON ONE ANOTHER, THANK YOU FOR READING. 

S. P. Richardson 



Comments noted. 
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\>urncnij OF REGIriA 8* nuuui 

6223 Wests ho re Road 

ColuRibia, S,C. 29206 

June 18, 1990 



o 
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L-39-0 1 



L-39-02 



Mr. $,R. Wright, Director 

Envl ronsiental Division 

U.S* Department of Energy 

Savannah River Operations Offi 

P,0. Box A 

Aiken, S.C. 29802 

Dear Sir: 

As I sat in the Columbia audience at the June 5, 1990, public 
hearing on the draft EIS, t felt grateful that our laws dennd such 

input from citizens both those highly infomed about technical 

aspects and those viho "merely" speak from the heart, 

I am one more South Carolinian who says PLEASE CONTINUE TO 
EXAHINE THE OPTIONS TO RESTART OF THE K-, L- and P- REACTORS AT THE 
SAVANNAH RIVER SITE. Please maintain these three aging reactors in 
cold standby and investigate alternative means of producing tritium. 

How can this country's defense needs not be reexamined in the 
light of East European political and social changes and the Soviet's 
nuclear arms initiatives? DOE MUST NOT OPERATE out of a January 

19fiQ. doCUIDPnt on **dof^n^ti nnan;it-aHnA<cl " Tll^« ic an 4r^al-innal 



W^ has reexamined the options for the production of 
tritium in Section 1.2 of the Final EIS, in response 
to the new NWSH signed by President Bush on July 12« 
1990* Also, please see the response to Comment 
L-02-01 on the need for tritium. 



basis for taking actions that are so clearly environmentally 
unsound. (And, I believe, also politically unnecessary.) 

DOE MUST COMPLY WITH THE SAME ENVIRONMENTAL LEGISLATION THAT 






viQiaLi 



OT scaie ana 



federal water quality laws is unacceptable « for exaiuple* 

As a teacher in the public schools of South Carolina, I beg you 
to make decisions on the basis of a reasoned^ honest appraisal of 
the data. Trie Savannah River Site is operated with insufficient 
knowledge of the environmental and human health dangers. Clean up 
of the mistakes of the past forty years must be the priority! Do 



In general. DOE is subject to the same environmental 
latrs as commercial nuclear facilities. Also* please 
see the response to Connent L-05-03« 



Comient 
Mumber 



L-39-03 
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Coment 



not continue to heap wastes on top of wastes and expect the earth to 
heal Itself with the inadequate help of hunan containnent 
engineering. 

Who do you project will oanage. operate, and GUARD this facility 
into the next century and beyond? Mhen the present personnel 
retires, who are the bright, young frinds who will give their lives 
and careers to the production of nuclear weapons? And if not the 
bright, young ninds, then, will those of less ability and vision 
become the watchdogs? I have no confidence in the on-going 
conipetence of manpower this iwnstrous site requires- It is insanity 
to count indefinitely on a work force coming through South Carolina 
schools, arriving at adulthood, and subintting to the dangers of 
employment and living in the shadow of SftS. 



If you have indeed read this letter, thank you, and may you show 
wisdom and courage in your actions. 

Sincerely, 



Response 



Please see the response to Conment L--06-02 on waste 
management and environmental restoration. 



Regina B. Hoody 



Comment 
Number 
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COMMENTS OF DAVID R. SCHUMACHER 

P Q Box 41 

Aiken SC 

29802 



I 

00 



L-40-01 



Mr. S,R. Wright 

Director Environmental Division 

U.S4 Department of Energy 

Savannah River Operations Office 

P.O. Box A 

Aiken, S.C. 29802 

Dear Mr. Wright, 

I attended the DOE public hearing in Aiken, S.C. on June 8th 
Friday. I listened to the pros and cons for restarting the nuclear 
reactor* I could only stay for an hour due to preplanned family 
matters* While I was there many people voiced their opinions the 
mayor, the president of the Ch^er of Commerce, a S.C. 
representative, a scientist from the plant, a city councilman and 
environmentalists I have no technical facts onl v beliefs from mv 



heart. 



Many people believe we should have the weapons to deter any 
aggression. These people are needed to balance out the optimists 
like me. When the plant was first built here everyone had their 
beliefs and knowledge to make that decision, I am glad because the 
plant brought me many friends and neighbors I cherish dearly. Many 
years have passed and oar beliefs and knowledge has expanded* Our 
enemy seems to change everyday. We have plenty of weapons to deter 
and even whip out the enemy and/or aggressor. I understand that 
these nuclear weapons will last through yours and my children and 
grandchildren. Why than do we need to stockpile more of these 
weapons?? The world seems to get smalller each day* Someone needs 
to extend their hand first let it be us. 

We rave about the United States technilogy being one of the tops 
in the world. I am sure it could be used to create new jobs and new 
forms of energy- I know everyone gives you their opinion and 
solution so I'll end it here. 



The need for nuclear weapons is beyond the scope of 
this EIS* 



n 
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Thanks for taking the time and hearing this guys heart. From a 
friend and hopefully parent and grandparent to be someday. 



Yours truly, 



David R- Schumacher 

c.c. President George Bush 

Tom Clements Southeastern Mud ear Campaigner 
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COMMENTS OF JENNY KOENIG 

651 Bel grave Lane 

Tucker, GA 30084 



Ot rprtnr nf Fnvi rnnmen*' Fin vi ct nn 

Mr. S.R. Wright 
U.S- Department of Energy 
Savannah River Operations Office 
P.O- Box A 



o 
o 



L-41-01 



L-41-02 



June 15, 1990 



Mr, Wright, 



I am writing to say that I want the Savannah River Plant 
closed. There is not only the absence of need for new reactors to 
be opened J but also the absence of need for the plant itself. 
Nuclear weapons can dystroy the earth on which we lives and there 
no need for such creations^to exist in today's world. The Cold War 
is over - we can rest easy that we are not under threat of hostile 
attack - we can stop the buildup of our nuclear arsenal. 



Please see the responses to Comments L-02-01 on the 
need for tritium; Section 1,2 of the EIS has been 
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annually, considers changes in the world 
geopolitical situation. 









population. Not only does it increase the hazards of nuclear 
annihilation, but the surrounding water is so full of radiation that 
the water is "dead" - there are no life forms existing. Cancer 
rates for the area are higher than in other areas. 

Please close the plant. In the spirit of peace, in the absence 
of need, and for the health of Americans people. 

Please respond to my letter. 

Sincerely, 

Jenny Koenig 

Jenny Koenig 

551 Bel grave Lane 

Tucker, GA 30084 



Please see the responses to Comment L-OZ-02 on 
health risks. Also, please see Sections 4.1.1.2, 
4,1.1,3, and 4.1,2.2 of the EIS. 



Table C-5. DOE Responses to Comments on Draft EIS 



Comment 
Number 



L-42 



Comment 



Response 



COMMENTS OF CATHY BRAOSHAW 

206 Hurt Street i^.E. 

Intnan Park 

Atlanta, GA 303O7 

524-4190 



I 



L-42-01 



June 16, 1990 

Mr. S. R. Wright 

Di rector , Envi ronmental Di v 

U S DOE 

Savannah River Op Office 

P Box A 

Aiken, SC 3980^ 

Dear Mr Wright; 

I am very Cipposed to plans to restart the K-reactor at SRP. 
Please record me and my family of 4 of being in full opposition 
these plans* 

Sincerely, 



to 



Comments noted 



Catherine C Bradshaw 



Comment 
Mutnber 



L^43 
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COMMENTS OF HENRY A, STONE 

1880 Route 64 

Ionia, NY 14475 

6/2/90 



Response 



L-43-0 1 



? L^43-02 



ro 



Dear Mr, Wright, 



I want you to know that as an American taxpayer and potential 
victim of nuclear war, I object most strongly to the reopening of 
the Savanah River reactor* 

I understand that the purpose of reopening the reactor is to 
"maintain the nuclear weapons stockpile." But what is the purpose 
of that? To prolong the Cold War? To further contaminate the 
aquifer with radioactive waste? 

We no longer need to build nuclear weapons. And we no longer 
want the risk to the environment. 

Sincerely, 



Please see the response to Comment L-15-01 on 
groundwater contamination. 



Please see the response to Comment L-06-03 on 
environmental impacts- The need for nuclear weapons 



uc JU1IU UllfZ ^Wl/|/C U I ^11 \ > ^L^ • 



Henry A. Stone 
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I ,44 COMMENTS OF FRANCES CLOSE HART 

ENERGY RESEARCH FOUNDATION 

537 HARDEN STREET 

COLUMBIA, SOUTH CAROLINA 29205 



June 20, 1990 

Mr. Stephen R. Wright, Director 
Environmental Division 
US Department of Energy 
Savannah River Operations Office 
Post Office Box A 

AnLan <;niifh Tjirol i na 29802 



r"* ■ I*' 



Dear Mr, Wright, 



Please find enclosed comments of the draft Environmental Impact 

S Savannah River Plant. The comments are submitted on behalf of 

Energy Research Foundation and the Institute for Resource and 
Security Studies. 

I also enclose a copy of some comments which were sent to n^ 
anonymously. I thought they were good comments, so I am sending 
them to you officially and would like to have them considered as 
part of our comments on the draft* 



Thank you very much. 



Sincerely, 



Frances Close Hart 
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Response 



[In addition to the responses to conneots presented here, DOE has 
responded to the coments of Dr. Gordon R. Thonpson in the responses 
to comnents subnfitted at the hearing in Colunbia, South Carolina, on 
June 5. 1990 {see Conoent C--4)* DOE also responds here to the 
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COIttMTS ON_THE US DEPARTMEHT_OF ENERGY'S 
HAT 1990 DRw-i EIS OH "CunTINuui (iPEkaTIuh OF 
K-. L-. AND P-REACTORS, SAVANNAH RIVER SITE" 



o 



Tji 



Insti tute 



Submitted by 
Gordon R. Tboopson 
on behalf of 
Resource and Security Studies, Canbridge^ hassachusetts 

and 



Energy Research Foundation, Coltnbia, South Carolina 

Contents coi^leted: 18 June 1990 



Institute for Resource and Security Studies 

27 Ellsworth Avenue. CaMd»ridge» Hassachusetts 0Z139, USA 

Phone: 1617} 491-5177 Fax: {617> 491^904 
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About Th 



This document contains comments on a draft environmental impact 
statement (EIS) prepared by the US Department of Energy (DOE), 
Interim conments (verbal and written) by this author were offered at 
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These comments do not purport to be exhaustive. Thus, an absence of 
comment cannot be construed as an endorsement of relevant parts of 
the draft EIS. 




o 
I 

o 



L-44~Q1 



L-44-02 



Or. Gordon Thompson is a technical and policy analyst active In the 
areas of energy, the environment. International security* and 
sustainable society. He is currently the Executive Director of the 
Institute for Resource and Security Studies, Cambridge, 
Massachusetts. 

About the Institute for Resource and Security Studies fIRSS) 

The IRSS Is an Independent, non-profit Massachusetts corporation. 
It was founded in 1984 to conduct research and public education on 
the efficient use of resources, protection of the environment, and 
the furtherance of international peace and security. The institute 
currently has active programs on; the risks associated with nuclear 
power facilities; nuclear and conventional arms control; the 
restraint of nuclear weapons proliferation; and sustainable 
development. 



f Key Points 




\n\r- 



The draft EIS breaks a long-standing tradition of DOE and its 
predeCBSSors : i n thdt i t adirii ts the "otenti a1 for 3 severe 
accident at a Savannah River reactor, possibly leading to rnany 
deaths and injuries (both onsite and offsite), 

Nevertheless, the draft EIS's findings as to the risk of such 
an accident are not reliable because: (i) they are based on 
unpublished and incomplete studies; {ii} there are inherent 
difficulties in probabilistic risk assessment; and (ill) they 
rely on assumptions v^ich may lead to an under-estimation of 
accident risk. 



The conm^nt is incorrect. The Final EIS on 
L-Reactor Operation (nf|F/FTS-0108) identified the 
potential for severe accidents and risks to the 
public. 

DOE has responded to these assertions in the 
responses to Cormnents L-44-16 through L-44-1S. 
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Comment 
Number 



L-44-03 



L-44-04 



L-44^05 



L-44-06 



I 



L-44-.07 



Comment 



DOE proposes to restart the reactors with known safety 
defTciencies; the draft EIS does not provide defensible 
arguments for this policy, either case-by-case or generally. 

The need for tritium and other materials is addressed only in a 
classified appendix, which appears not to adequately account 
for actual and potential reductions in the US nuclear arsenal; 
this unnecessary secrecy further prevents the public from 
judging if the risk of a reactor accident should be tolerated 
on "national security" grounds. 

There is no recognition of the possibility of a negotiated ban 
on production of plutonium for nuclear weapons. 



There is no analysis of the potential for systematically 
reducing accident risk by operating the reactors at low power 
and low fuel burnup^ 



* The option of placing the reactors on cold standby is 

inadequately addressed in the draft EIS, although that option 
(nay be able to simultaneously: (i) eliminate the risk of a 
reactor accident: (ii) meet "national security" objectives,* 
and (iii) allow an orderly transition in the number of site 
employees. 

Table of Contents 

1* Scope of These Comments 

2. General Observations 



Response 



Please see the response to Comment L-05-02 on 
reactor safety* 



Please see the response to Comment L-02-01 on the 
need for tritium and the availability of Appendix A 
to those who meet security requirements. 



Please see the response to Comment L-02-01 on 
Appendix A. The need for nuclear weapons is beyond 
the scope of this EIS. Please see the response to 
Comment t-44-37. 

One objective of an EIS is to bound the potential 
impacts of the proposed action; risks from operation 
at lower power levels would be smaller than those 
presented in the EIS« DOE has modified Section 
4,1.3.1 on reactor accidents to state that these 
risks would be smaller than, and are bounded by, the 
nsks of fall^power operatTon, In addition, in 
Section 4,1.3,1.5 of the EIS, the subsections 
entitled Redujrgd-Power Operation and Mulii pie- 
Reactor Operation discuss reduced-power effects and 
the effects of multiple reactors* Also, Section 
2.1.2.7 discusses low fuel burnup. 

The condition described is *'cold shutdown/' as 
defined in the EIS. DOE has revised Section 2.1 to 
clarify that options such as cold standby are 
included in the proposed action as needed to best 
meet the requirements established in the 
then-current NWSM. 



3, A Historical Perspective 
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Comment 



5. Accident Risk According to the Draft EIS 

6. Known Safety Deficiencies and Reactor Restart 

7. The Need for Tritium and Other Materials 

8. Options for Reducing Accident Risk 

9. The Cold Standby Option 

10. References 



1 
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These comments focus primarily upon the potential for adverse 
human health effects or environmental degradation arising from 
accidental releases of radioactivity from the SRS reactors. 

That potential is affected by the mode of operation of the 
reactors, which is in turn affected by the need for tritium or 
other materials. 

Thus, the public cannot give informed consent to the risk of 
reactor operation unless it is fully and accurately informed 
about: (i) the nature of the risk; {ii) alternative modes of 
reactor operation and their implications for risk; and 

(iii) the "national security" iustifi cation for materials 
production. 

These comments address the extent to which the draft £IS 
provides such full and accurate information; in some instances 

vim. iiQ-^uiw wi ^.l^K: iiii^oiny IHlur IIMX L I UN i ^ III U^V-rattfU HCrt^ DV 

selected data or findings from other studies. 
General Observations 

The title of the draft EIS refers to "continued operation'* of 
the reactors, despite the long period of shutdown and the many 
ongoing plant changes; the title of the final EIS should refer 
to "resumed operation". 



Response 



uvi- auurSSSeS tueSe COimKeiits Tn Subsequent responses 

to this letter. 



Please see the response to Comment L-05-01 on 
continued reactor operation. 
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L*44^)0 



L-44-11 



L-44-12 



I 

I— 
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CoTranent 



The draft EIS refers to many activities which are "planned for" 

Ul hJ^flL^UUIW^J l\/l \rl^1iiV«C^l^i| kJ^P'WI^B ■^a^HfW^i ■^^WBi'^J .^va^Pi 

Statements are unacceptably vague, and could be construed as 
evasive. 

A National Research Council report (Meserve et al , 1987) 

requirements clearly and establish dea<i)ines**; the draft EIS 
provides no schedule for implementing that recorranendation, 
promising only that "DOE will complete development of criteria*' 
for Orders before reactor restart {see page 2-50 of: DOE, 

The draft EIS is often poorly documented {eg, sections 4,5.4 
and 4,5.5 of: DOE, 1990) or provides citations to other 
Ifterature which is poorly documented (eg, Westinghouse, 1990), 



* This inadequate level of documentation is probably related to 

uui- 3 miiHDuii |ji oil- V. I ^c v/t triurift^ jojui »mi. i uii i i ulii utic j^uwiiv, via 

unjustified classification or via abuse of the unclassified 
controlled nuclear information (UCNI) designation- 

* As a result of the above-mentioned deficiencies, and other 

^^jiz -1 ^ j.^ A 1 ^ j.u-^^ ^^ ..^^j.. j.i.._ j_«£i. rrc j^^^ 

utri ii*imi^ica iiic;ii\, I uiicu lu vncai:; i^uiiiiiiciiv:^ , i-ne uiaiir t-xj uvea 

not provide information sufficient for the public to give 
informed consent to the risk of reactor operation, 

3, A Historical Perspective 

* The SRS reactors were built to resist the blast effects of 
nuclear attack, but originally had no confinement system 
whatever {Thompson, 1987). 

" In the early years* emergency proceclur^s covered air raids anu 
external radioactive contamination as well as reactor accidents 
(St, John et al , 1958). 

* The potential for a reactor accident which could lead to many 
offsMe deathii was reCagni^ed in the sdrly years, but this 
information was not published (St- 3ohn et al , 19S8). 



Response 



DOE has revised Section 2.K2 of the EIS to state 

will rK rtiAHi -F-i/^atTrtnc wi 11 ha mmnl af aH hof nrib tho 

PVBI ■- ^*4f «■■'««' «* 1 q ■ ^ViA W-I^f*!^ rill* ^ -^dt «^h^iaiW1^^^a«^ ^*^T^>-%^ l^VI^ir 

resumption of production* 



DOE will complete the criteria development for Order 



vau^ p « nn 



EIS. In addition^ DOE has established a program to 
ensure that the Operating Contractor complies with 
those OOE Orders necessary to the safe operation of 
the reactors. 



OOE has amended Sections 4.5,4 and 4.5.5 to include 
specific references, which are available along with 
other references in the Public Reading Rooms. The 

to retrieve these references from the Public Reading 
Rooms . 
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L-4A-13 



L-44-14 



a 



L-44-15 



L-44-16 



* Filters were added to the reactor building ventilation system 
in 1960-61, and other safety improvements have been added over 
the years {see Exhibit 1); this indicates a growing avfareness 
(within DOE and its predecessors) of the accident potential of 
these reactors. 

* OOE and its predecessors have for many years failed to fully 
inform the public about the reactors^ accident potential; that 
omission is illustrated by DOE*s May 1984 EIS for restart of 
Ureactor (DOE, 1984). 

* The present draft EIS, although deficient in many respects, 
does publicly admit the potential for a severe reactor accident 
which leads to a substantial off site release of radioactivity 
and J potential ly, to trutriy ueairiis ariu injur'ies. 

* DOE^s greater openness about accident potential comes at a time 
when the US nuclear arsenal is being reduced unilaterally or by 
I^egot^ation; yet, OOE remains obsessively secretive about the 
i^eed for tritiom and other materials. 

4, DQE^<; Probabilistic Risk Assessment (PRA) 

* A PRA is beina oreoared for the SR5 reactors and a draft Level 
1 study has been submitted to DOE; completion of the Level 1 
study is anticipated prior to restart^ while completion of the 
Level Z and Level 3 studies will occur after restart. 

* DOE has refused to publicly release the draft Level 1 PRA^ thus 
precluding open, critical review of its methods and assumptions 

* Although the PRA is incomplete and its draft is not publicly 
available, PRA-type riskesti mates {Levels 1 through 3) are 
presented in the draft ti5, drawn from an almost undocumented 
report (Westinghouse* 1990). 

* Experience with application of PRA techniques to light-water 
reactors clearly shows the vital role of open publication and 
critical review in detecting faulty PRA assumptions ac\d 
methodology; since the risk estimates in the draft EIS have not 
been subjected to this process, they cannot be regarded as 

rel iable- 



Please see the response to Comment L-44-01. 



Section 4.1.3.1*5 of the EIS presents the risks of 
severe reactor accidents* 



Please see the response to Coinment L-02-01 on the 
need for tritium and classification of information 



The Level-1 PRA has been completed and will be 
released to the public when the UCNI review has been 
completed. The Level-1 PRA has already undergone a 
peer review by groups of PRA experts, and will 
continue to undergo peer review for future 
revisions. Section 2.1. 5. 1.2 has been revised to 
discuss these groups. The Level-2 and -3 PRA, vrtiile 
not yet complete, did provide an adequate basis for 
the risk estimates contained in the Safety 
Information Document (SID). 
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L-44-17 



L^44-18 
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L-44-19 



There are inherent difficulties in conducting a nuclear reactor 
PRA; as a result, PRA findings are deficient in the following 
respects (Hirsch et al , 1989): <i) the uncertainty of the 
results tends to be grossly under-estimated; (ii) there is a 
tendency to systematically under-estimate the influence of 
those risk contributors which are accounted for; and (iii) a 
variety of risk contributors (such as sabotage) are not 
accounted for. 



* Findings from the PRA for the SRS reactors will be further 
limited in their reliability because: (i) this reactor type is 
unique; and (ii) there is a very limited base of operating 
experience {about 110 reactor-years) in comparison to that for 
commercial reactors (over 1400 reactor-years in the USA). 

5. Accident Risk According to the Draft EIS 

* Risk estimates equivalent to PRA Level 3 are presented in the 
draft EIS; Exhibit 2 illustrates those estimates. 

* Exhibit 2 shows a probability of about 10"^ per reactor-year 
that a reactor accident will lead to 100 or more off site cancer 
fatalities; this implies that, if 3 reactors are run for 

10 years, the probability of such an outcome will be 0.3%. 

* The type of presentation used in Exhibit 2 merges probabilities 
of a wide variety of types and does not show the many 
uncertainties involved; it is, therefore, misleading. 

* One factor heavily influencing risk estimates of the type shown 
in Exhibit 2 is the probability of a severe core damage 
accident; Exhibit 3 shows that just one PRA modification {use 
of a different earthquake assessment) could raise this 
probability by a factor of 4. 



DOE acknowledges the uncertainties inherent in PRA 
analyses* However, the SRS PRA encompasses the best 
available estimates of uncertainty and is considered 
conservative {i*e,, it does not "systemically 
under-estimate the influence of those risk 
contributors which are accounted for."). DOE has 
revised Section 4.1,3,1,5 to include a discussion on 
uncertainty. DOE agrees that PRAs generally do not 
quantify risk due to sabotage, nor does the SRS 
PRA. Sabotage is considered in the security 
contractor's safeguards and security programs. (See 
Section 2,1.5.) 

The SRS Reactor PRA uses commercial reactor data 
(including human factors experience) if they are 
relevant; the SRS PRA benefits from the commonality 
of most of the systems in the SRS reactors. 
Commercial nuclear plants tend to be not of 
"standardized design," even those with reactors 
built by the same vendor. Thus, the 1,400 reactor- 
years cited are not necessarily applicable to the 
PRAs of all commercial nuclear plants. 



Combining probabilities of events of different types 
fs a valid methodology; the individual event 
probabilities for all release categories are too 
voluminous to include in the EIS, but they are in 
the Safety Information Document which is referenced 
in the EIS as WSRC, 1990. Also, please see response 
to Comment L-44-'17 on uncertainty. 
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L-44-20 
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L^44-22 



L-44-23 



The draft EIS does not show an uncertainty range for its 
esti [Dates of risk; Exhibit 4 illustrates this lack by showing 
the uncertainty range (itself questionable) in one estimate of 
core daiiage probability for the Peach Ekittom coomercial 
reactors . 

Accident consequence estimates presented in the draft EIS 
assume that people could be evacuated fron within a ZO-mile 
radius of the affected reactor ^ starting 2-4 hours after a 
release begins, with an average evacuation speed of 1-2.5 o^h 
(see Table 4-33 of: DOE, 1990); however, there is no current 
planning for such an extensive evacuation (see the eioergency 
planning discussion at pp. 3-61 to 3-65 of: DOE, 1990)- 

There are about 48,uGu people living within 20 miles of the 
site (see Exhibit 5) and several major comunities within that 
distance or just beyond (see Exhibit 6); their rapid and 
coniplete evacuation may present substantial problems. 

The draft EIS should, but does not* show the geographic extent 
of potential human injury or environmental degradation 
resulting from a release of radioactivity; that extent is 
illustrated by computer-derived estimates shown in Exhibits 7 
anri 3 ^d map of "round cont^sn nation from ^he Chern^b^l 
accident is shown in Exhibit 9, for comparison). 



Exhibits 7 and 8 were based on a hypothetical release of SQ% of 
iodine and cesium isotopes; Exhibit 10 suggests that this 
assuoiption vras reasonable, although it was challenged by DOE at 

the time (Webb, 1937). 



Response 



DOE has rewritten Section 2,U3.UZ of the EIS to 
include the Level -1 PRA core damage frequencies and 
the range of uncertainty. DOE also has changed 
Section 4.1.3.1,5 to include a discussion on 
uncertaintv, 

. _ - ■ ^ 

DOE disagrees that there are no plans for an 
evacuation as used in the consequence assessment. 
Current emergency planning consists not only of 
plans at SRS, but also planning by the States. The 
assumptions used for the consequence assessment 
represent a reasonable » yet conservative, set of 
parameters. DOE has changed Section 4.1.3.1.5 of 
the EIS to include a discussion of evacuation speed 
and distance assumptions. 



Section 4.1.3.1.4 of the EIS presents the extent of 
potential human injury froffl radioactivity released 
from design-basis accidents in terms of median doses 
to hypothetical individuals at the SRS boundary, 

analyses of accidents at commercial reactors. 
Section 4.1.3.1.5 presents the consequences for 
severe accidents in terms of risk of prompt and 
delayed fatalities to individuals and to the 
population within 500 miles of the SRS. Also, 
please see the response to Comment L-13-02 on 
Chernobyl . 

As presented in the Safety Information Document 
(WSRC. 1990), which is referenced in the EIS, the 
eight release categories referred to in Exhibit IQ 

have a combined probability of less than 1 x 10"^, 
or less than 5 percent of the total core damage 
probability. The corresponding releases have been 
included in the accident consequences reported in 
the EIS, weighted in accordance with their 
respective probabilities of occurrence. 
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L-44-27 



L-44-28 



Coinnent 



Draft EIS findings such as those shovm in Exhibit Z are based 
on old assumptions about the effects of low doses of radiation; 
use of contemporary assumptions (such as those provided in the 
BEIR V report) could increase estiaiated risk by a factor of 
more than 2 {see page 4^-84 of: DOE, 1990- ) 

The draft EIS does not account for a recently published study 
linking pre-conception paternal exposure to childhood leukovia 
(Gardner et al , 1990); this may be pertinent to risk arising 
from accidents at the SRS reactors or fro« routine site 
operations. 

The estimated low contribution of fires to severe core damage 
frequency (see Exhibit 3) arouses skepticism; for exasple one 
wonders if it accounts for sesmically induced fires (Prassinos, 
1988), 



* A Westinghouse review has said that SRS "will not be able to 
show compliance with the TUle 10, CFR, Part 100 criteria using 
models and assumptions currently defined as acceptable practice 
in the coomercial LWR field" (Westinghouse, 1989b); this 
statement needs to be reconciled with DBA dose projections in 
the draft EIS (see Table 4-23 of: DOE, 1990). 

6. Knowp Safety Deficienries and Realtor Restart 

■ Secretary of Energy Watkins is reported to have said (State, 
1989): "The fragility of the antique reactors at Savannah 
River is going to be hanging over our heads like the Sword of 
Datnocles until the year 2005"* 

* Notwithstanding the safety improvements shown in Exhibit 1, it 
is widely agreed that the reactors suffer from basic design 
weaknesses, aging problems, and a history of poor maintenance 
and operating standards* 



Several reviews have identified and, to some extent, 
prioritized a wide variety of needed safety ioprovewents; 
exau^le, a recent Westinghouse review recommended and 



for 



Response 



As noted in the Consequence 
Section 4-1.3.1.5 of the EIS 
latent cancer fatalities 
factor of 2-K 



Assessment subsection of 
the HACCS estimates of 
adjusted up by a 



The cited study provides no basis for relating risks 
of childhood leuk^a to potential preconception 
paternal radiation-worker exposures, either from 
accidents or routine SRS operations (see Section 
B-1-5). 

The analysis of severe accidents induced by fire 
does not include the contribution of seismically 
induced fires. DOE does not believe that 
seismically induced fires would contribute 
signific^itly to the frequency or consequences of 
seismically induced severe accidents. 

For any design-basis accident, the SftS reactors meet 
the requiments of 10 CFR 100. 



Please see the response to Coonent L^S— 02 on 
reactor safety. 
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L-44-30 



L-44-31 



L-44-32 



Comnent 



prioritized 50 safety in^rovements, and provided limited 
qualitative arguments for each recommendation {Westinghouse, 
T989b), 

The draft EIS describes safety improvements scheduled for 
completion before restart or subsequently; it does not provide 
coherent supporting arguments as to why these particular 
improvements have been selected or why some are to be deferred 
until after restart (see the vague discussion of safety 
philosophy at pp. 2-57 to 2-58 of: DOE» 1990)* 

There is no stipulation as to which improvements must be 
completed prior to restart, and as to the schedule on which 
post-restart improvements must be implemented (see related 
comment under "General Observations"); without such 
stipulation, the EIS dos not provide the full and accurate 
information which the public interest demands. 

The SRS reactors, even after planned improvements, will not 
meet many relevant NRC standards for comnercial reactors; a 
systematic comparison of SRS safety standards with those of the 
NRC should (but does not) appear in the draft EIS. 



The Defense Nuclear Facilities Safety Board has found that DOE 
standards relevant to health and safety issues are incomplete 
or otherwise inadequate (DNFSB, 1990a); apparently, most of 
these deficiencies will not be corrected prior to restart (see 
comment on DOE Orders under "General Observations"), 

The Defense Nuclear Facilities Safety Board has recommended 
that DOE detennine and specify standards for training of plant 
operators and supervisors {DNFSB, 1990b); DOE's response to 
those recommendations makes it clear that important training 
deficiencies will not be rectified prior to restart (ERF, 1990), 



Response 



Sections 2.1,2,8.2 and 2,1.3.2.1 of the EIS discuss 
the Restart Issue Management Plan (RIMP), v^ich 
identifies issues that must be addressed before the 
resumption of production, including those identified 
in the Westinghouse Independent Safety Review; in 
addition, DOE has revised Section 2.1*2.7 to discuss 
the Reactor Safety Improvement Program (RSIP), which 
establishes priorities for items to be addressed 
after the resumption of production. Also, please 
see the response to Comment L-44-10* 



DOE uses or adapts many NRC standards for commercial 
light-water reactors if they are relevant to heavy 
water reactors. Sections 2.1.3.1.1 and 2,1*3.1.2 
have been revised to reflect the DOE Orders 
containing these standards. A detailed comparison 
of these standards is not useful in an assessment of 
the environmental impacts of continued operation, 
because the impacts described in the EIS {Section 
4.1) are based on the reactors as they are built and 
as they are operated to the DOE standards that have 
been applied. 

DOE win complete the criteria development for Order 
revision, as stated in Section 2.1.3.1.1 of the EIS. 



Section 2.1,2,8 of the EIS describes the reactor 
operating organization and practices, including 
training requirements, which the DNFSB also 
reviewed. The Federal Register (55 FR 9487 and 
55 FR 7022) has published the DNFSB recommendations. 
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L^44-34 



I 

!3^ L-44-35 



7, 



Reactor operation has traditionally been a low-status 
occupation at the SRS, although in some respects the 
expectations for performance of SRS reactor operators exceed 
those for commercial reactor operators (Westinghouse, 1989b), 

The slow rate of progress of operator training is illustrated 
by Westinghouse's recent introduction of "a program to ensure 
all reactor operators possess requisite reading comprehension 
skills" (Kaspar, 1990). 

As an illustration of DOE's incoherent policy on safety 
modifications, the addition of fourth emergency cooling system 
line will mean that "the existing flood control capacity of the 
reactor building sump pumps could be marginal" (see page 2-30 
of: DOE, 1990); yet, upgrading of the sump pump capability 
will be deferred until after restart, in contravention of a 
previous Westinghouse recommendation (Westinghouse, 1989b). 

for Tritium and Other Materials 

Analysis of need appears in a classified appendix, thus 
precluding critical review of its assuniptions and preventing 
the public from reaching an informed judgment about the 
"national security" justification for reactor restart. 

Production of plutonTum-238 is not vital to national security, 
and can employ other reactors (such as FFTF) . 

Long-term maintenance of a fixed nuclear arsenal would require 
tritium production sufficient to compensate for tritium decay; 
Exhibit 11 shows the rate of decay. 

The US nuclear arsenal is becoming smaller, and this trend is 
likely to continue; its estimated size has shrunk from 22,500 
weapons in mid-1989 (see Exhibit 12) to 20,750 weapons in 
mid-1990, a 7.8% decrease (Norris and Arkin, 1990). 

The target list under the Single Integrated Operational Plan 
(SIOP) was reduced during the 1980s {see Exhibit 13); ongoing 
international developments can be expected to lead to further 
reductions. 



Section 2.1.2.8.3 of the EIS describes the upgrading 
of operating practices* including training program 
development and implementation. 



The earlier recommendation was to ensure adequate 
and reliable sump pump operation considering 
credible break sizes and ECS flow requirements, and 
is a requirement before the resumption of 
production. The long-term upgrade will ensure 
adequate and reliable sump pump operation after a 
design-basis LOCA, which is not considered credible* 



Please see the response to Comment L-02-01 on the 
need for tritium and other nuclear materials. The 
production of plutonium-238 in SRS reactors is a 
continuation of previous adjunct production activity 
at SRS, and the EIS considers it in that 
perspective, DOE can no longer support the use of 
FFTF as a testing facility for breeder reactor 
components, and examined the feasibility of 
producing plutonium-238 as a possible alternative 
function^ As described in Section 2*4,4 of the EIS, 
the examination disclosed that plutonium-238 
production at FFTF would CD cost substantially more 
than at SRS for reactor operation and for the^ 
construction of facilities to extract and purify the 
product; (2) produce a product of lower purity than 
is possible at SRS; and (3) require a longer time to 
provide the quantities of material required* On 
this basis, FFTF is not considered to be a 
reasonable alternative for meeting the needs. 



Use of a fraction of the warheads in the US or Soviet nuclear 
arsenals would cause terrible damage, as shown in Exhibits 14 
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L-44-39 



L-44-40 



and 15; incidentally, this damage could legitimately be 
considered to be a potential environmental impact arising from 
operation of the SRS reactors- 

The current US tntium Inventory is apparently about 100kg, so 
that tritium production of about 5.6 kg per year would support 
a fixed arsenal; as shown in Exhibit 16, the full production 
capability of the three available SRS reactors substantially 
exceeds that amount. 



The draft EIS 
is necessary; 
need analysis 
reductions in 



claims that operation of all three SRS reactors 
this strongly suggests that the EIS's classified 
fails to account for actual and potential 
the US nuclear arsenal. 



The draft EIS does not recognize the possibility of a 
negotiated ban on production of plutonium for nuclear weapons » 
although such a ban would have implications which should be 
reflected in an EIS. 



6. Options for 




Mik 



does 



The draft EIS contains a very limited discussion of some 
potential plant modifications which might reduce risk, but 
not discuss risk-reducing options which affect the mode of 
reactor operation; this omission may be related to OOE's 
refusal to publicly discuss the need issue* 

Sections 4.5.4 and 4,5.5 of the draft EIS illustrate its 
inadequate treatment of risk-reducing options; these sections 
are sketchy and undocumented {see related comment under 
"General Observations"). 

Risk-reducing options which affect the mode of reactor 
operation include: (i) operation at reduced power; (ii) 
driving fuel to a low burnup; and (Hi) reducing capacity 
factor. 



As illustrated by Exhibit 16, use of options 
compatible with producing tritium sufficient 
fixed US nuclear arsenal - 



C i ) and ( i i i ) is 
to maintain a 



Response 



Section 1-2 of the EIS discusses the need for 
reactor production capability and its responsiveness 
to the changing world geopolitical situation. 



Any negotiated ban on plutonium for nuclear weapons 
would not affect the analysis in the EIS because 
there is no current requirement for such plutonium 
production by SRS reactors. 



Please see the response to Comment L-44-06 on 
bounding impacts, reactor operating levels, and 
risks. 



DOE agrees. 



Appendix A of the EIS discusses the production of 
tritium to meet the requirements of the current NWSM. 
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* Low-power operation will, other factors being equal, somewhat 
reduce the probability of a severe accident by increasing 
safety margins; also, the quantity of iodine and other 
short-lived isotopes released during an accident will be 
roughly proportional to the power level, thus reducing onsite 
and off site consequences- 

* If fuel is driven to a lower burnup, the quantity of cesium and 
other long-lived Tsotopes released during an accident will be 
reduced, thus reducing accident consequences; there will be 
some increase in operating costs. 

* A reduced capacity factor would allow more opportunities for 
preventive maintenance, testing, and training, thus somewhat 
reducing the probability of a severe accident. 

9. The Cold Standby Option 

* The draft EIS provides a sketchy discussion of this option for 
one, two or three reactors {see pp 2-65 to 2-66 of: DOE, 1990). 

* That discussion proposes the immediate discontinuation of plant 
upgrades and the termination of most personnel, both at the 
reactors and at the associated fuel /target fabrication and 
reprocessing facilities. 

* On national security grounds, it could be considered more 
appropriate to complete all planned upgrades and to maintain a 
reduced but more than skeleton staff; this would allow a rapid 
resumption of operation should that prove necessary. 

* Such a cold standby option could eliminate the risk of a 
reactor accident, while allowing tritium production to be 
resumed quickly whenever needed; in light of ongoing reductions 
in the US nuclear arsenal, it appears that this option could 
meet both the traditional "national security" objectives as 
well as the objective of protecting public health and safety. 

* The drastic standby option outlined in the draft EIS would lead 
to the rapid loss (if all three reactors go to cold standby) of 
about 9,600 jobs, or about half the present SRS workforce (see 
pdiqe 2-65 of: DOE, 1990). 
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DOE agrees. See Section 4.1,3.1.5 under 
Power Operation . 




DOE agrees 



DOE agrees 



Please see the response to Comment L-44-07 on cold 
shutdown » 



Because this state of readiness is bounded by the 
analysis presented in the EIS, it could be employed 
as appropriate in the changing world geopolitical 
situati on* 
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The more prudent cold standby option outlined here would lead 
to a more gradual and smaller reduction in the number of jobs; 
it may be possible to smooth the employment transition even 
further by transferring personnel to an accelerated program to 

It may, in any case, not be wise for local communities to rely 
upon site employment continuing at the present level; in the 
Safety Analysis Report it is estimated that the SRS work force 
will decline to about 8,500 to 9,000 people in the mid-1990s 
(Westinghouse, 19d9a}. 

DOE'S failure to carefully consider the cold standby option is 
the most Important deficiency in the draft EIS; that failure 
constitutes a neglect of OOE's responsibilities in terms of 
national security, public health and safety, environmental 
protection, and the economic well-being of local communities. 



Response 



Please see the response to Comment L-44-45. 



00 



Table C-S. DOE Responses to Conments on Draft EIS 



CoRinent 

Number Comment 



vO 



Response 



10. References 

(Ball and Toth, 1990) 

Desmond Ball and Robert C. Toth, "Revising the SIOP: Taking War 
Fighting to Dangerous Extremes", International Security, Spring 
1990, pp- 65-92- 

(Church et al , 1983) 

John P. Church and 8 other authors, Safety Analysis of Savannah 

River Production Reactor Operation (Deleted Version), September 1983. 

(Cochran et al , 1987) 

Thomas 6. Cochran and 3 other authors, US Nuclear Uarhead 

Production, Bal linger Publishing Company, 1987. 

(Daugherty et al, 1986) 

William Daugherty and 2 other authors, "The Consequences of 
^ 'Limited* Nuclear Attacks on the United States", International 



Security, Spring 1986, pp* 3-45. 

(DUFSB, 1990a) 

Defense Nuclear Facilities Safety Board, "[Recommendation 90-2]: 
OOE High Priority Defense Nuclear Facilities; Design, Construction, 
Operation and Decommissioning Standards", Federal Register, Volume 
55, pp- 9487^9488. 

(DNFSB, 1990b) 

Defense Nuclear Facilities Safety Board, "[Recommendation 90-1], 
Restart of K, L, and P Reactors at DOE Savannah River Site, 
Georgia", Federal Register, Volume 55, pp. 7022-7023. 

(DOE, 1984) 

US Department of Energy, Final Ertvi ronMental Iipact Statement, 

L-Reactor Operation. Savannah River Plant, Aiken, SC, May 1984 (3 

volumes). 

(DOE, 1987) 

US Department of Energy, Health and Environmental Consequences of 

the Chernobyl Nuclear Power Plant Accident, DOE/ER-0332, June 1987. 

(DOE, 1990) 

US Department of Energy, Draft Environmental lapact Statement: 
Continued Operation of Xr-t^-, P-Reactors, Savannah River Site, 
Aiken, South Carolina, D0E/EIS-0147D. May 1990. 



Table C-5. DOE Responses to CoineAts on Draft ELS 



Comnent 

Number Coment 



Response 



(ERF, 1990) 

Energy Research Foundation, Colunbia^ SC, and National Resources 
Defense Council, Washington, DC, conments subaritted 14Kay 1990 on 
the Secretary of Energy's Response to: DNFSB, 1990b. 

(Gardner et al, 1990) 

Hartin J. Gardner, "Results of case-control study of leukemia and 
lynphona among young people near Se11 afield nudear plant in West 
Cumbria", British Hedical Journal, 17 February 1990, pp 423-429 (and 
companion paper at pp 429-434). 

(Hirsch et a1 , 1989) 

H. Hirsch and 3 other authors. IAEA Safety Targets and Probainlfstic 

Risk Assessant, Greenpeace International, August 1989. 

{Kaspar, 1990) 

o P>W, Kaspar, DOE Savannah River Operations Office, letter of 4 June 

^ 1990 to James S. Hoore, President, Vtestinghouse Savannah River 

1^ Company, regarding Westinghouse's award fee* 

(Levi et a1 . 1987/88) 

Barbara G. Levi and 2 other authors, "Civilian Casualties froa 
Timited' Nudear Attacks on the Soviet Union", Intematlimal 
SecuHty, Winter 1987/88, pp. 168-189. 

(Meserve et a1. 1987) 

Richard A. Meserve et a1 , Safety Issues at the Defense Pradnctioa 

Reactors. National Acadsny Press, 1987. 

(NCI/AAAS, 1989) 

Nuclear Control Institute and American Academy of Arts and Sciences, 
The TriliiMf Factor (Proceedings of a workshop held in Dece^>er 
1988), published 1989. 

(Norris and Arkin, 1989) 

Robert S. Horris and William M, Arkin (editors), "Nuclear l«otebook", 

BulletTH of the Atone Scientists, June 1989, pp. 48-49. 

(Norris and Arkin, 1990) 

Robert S. Norris and William H. Arkin (editors), "Nuclear Notebook", 

Bulletin of the Atomc Scientists, June 1990, pp. 47-48. 



Table C-5. DOE Responses to Coments on Draft EIS 



t^ 



Coment 

Nunber Comment 



(NRC, 1989) 

US Nuclear Regulatory Comnission, Severe Accident Sisks: Ad 

Assesswnt for Five US Nuclear PoMer Plants, NUREG-llSO (Draft), Z 

Volumes, June 1989. 

(Prassinos, 1988) 

Peter G. Prassinos, Evaluatioa vf External Hazards to Unclear Poiier 
Plants in the United States, US Nuclear Regulatory Conoission report 
NUREG/CR-5042 (Supplement 1), April 1988. 

(St. John et al, 1958) 

D.S. St. John and 3 other authors, SoppleBentary Reactor Safety 
Oetenri nation. Savannah River Plant, DPST-58-lOl, January 1958 
(Declassified, May 1987). 

(State, 1989) 
c^ "DOE director backs restart of reactors". The State (newspaper), 

I Columbia, South Carolina, 26 August 1989. 



(Thoinpson, 1987) 

Gordon Thompson, ^^tlications of Severe Reactor Accidents at the 
Savannah River Plant, testimony to the County Council, Richland 
County, South Carolina, 27 January 1987. 

(W^bb, 1987) 

Robert C. Webb, DOE Savannah River Operations Office, letter of 12 
June 1987 to Raymond E. HcKay Jr, Chairman of Richland County 
Council, with enclosed conments on: Thompson, 1987. 

(Westinghouse, 1989a) 

Westinghouse Savannah River CoEnpany, Savannah River Site Production 

Reactor Safety Ana1jrs7S Report. L Production Reactor, 17 July 1989. 

(Westinghouse, 1989b) 

W.H. Arnold et al , Westinghouse Iiidef>endent Safety Review of 

Savannah River Production Reactors, 1 April 1989- 

(Westinghouse, 1990) 

Westinghouse Savannah River C<mpany^ Reactor C^ration Safety 
Infonation OocuKot (U),WSRC-RP-89-320, publicly released on 
27 April 1990- 



Response 



Table C-5. DOE Responses to Comments on Draft EIS 



Comment 
Number 



Comment 



Response 



o 

I 



Sourctr DOE, 1990 






Fawtfi eCS loa *dd>iOrt *y*ttdi 



17 



14 

S3 

%s 

7t 

« 

75 
74 



Marital 



cawit*fi lor CtO 



/ 






thW 230>KV eofflffwcitl oow» f— d 
CCTJ_ tw C4D fnoMOwq 



Two lafwi. itfttffiifuW ECS otjffija 



^ Obaftotii « twjhipit turffw fOWW» frmm 



^ Scf im cirew UP< 



Too Jddtiofl ECS 



/ 






^ W»WCQflt/0< CftfflQ^Jlfl 



S«(«CV C9fflDU1«ft 



/ 



fmwimr ivtfr^ 



C>HfO* K'd jitcJ'trQt iCtp^ caff Owlf 



S»iiiwie bfiaog Mdi. touwf iow» 



^ ABS ■ 9W w«ig>«wt fliBiwof 4uwrrniiie ifipdirti aeaott 



£4 

U 

SI 



flvp TttamimBM)f raam rtimi 









E4vft^t ctQsjr* ^itrtDch 



ECS iftfciOfl '^^hy. 



CTTiiPdiCS 



/ Contra* 



Cr4JT-:i«i)*idvf 



n« 



ConAnwMflt Ikwi 




ECS boB^m ttfdittfii 







H<g —cniwqy^ r^configuft^) 



E5 



^453 



Initial OMftfiOrt 






town Ob 



FlQurv^l. nMCtorSjfvtyMnHlonM, 



Table C-5. OOE Responses to Comments on Draft EIS 



Connient 
Number 



Comment 



Response 



Source: OQE, 1990 



O 
J 



fit 

VI 




V 

^ 



50 






I 



:e} 



■7 



10 



10 



■ ' ■ ■ uti 



OflSit* FtttlitJM 



Onait* F«tiiiti*s, 
^ EvacuaiiorvShttiihng 



Onsrt* Ffttilttift, 
3c«n«no 



i ' * ' ■ ir^ 





' ■ ^ ■ ^n 



J — ' ■ ' "^i 



10' 



10 



10 



10 



10 







10 



^mbv o1 tutnt (Cannr) FitiUti«s. N 



Figuf* 44. Fr«qv»ficy ol Ut«m {C«ne«r) FataUtlu Ou« to S^m AecidAntt. 



Table C-5. DOE Responses to Comments on Draft CIS 



Comment 
Number 



Comment 



Response 



Eichibft 2 



Estfmitftd Proba&ilTty of a Sev<^» Core aajna^e 

^ccTdeftt at a Sd^annaft RTvgr ttactor 

{pflr r«ctor-yeap) 



Estimate* 
in 

or^t eis 



Using ^'_^nnor« 
£arttiqt;alte Predi<::fon 



O 
I 



InCtmal £v«nt« 
Earthqualcei 

TOTAL 



L2 X 10 



6. a X 10 



1,4 X 10 



-4 



-S 



-7 



2.0 X LO 



-4 



1.2 X 10 



.4 



6. a X 10 



1-4 X 10 



8.0 X 10 



-4 



-7 



-4 



1^ 



(a) Est^mit* from: Tabl* 4-26 of DOE, 1990 

(b} Thii esr^matt atsuJncs that th« us« of aji «artftquik« freq^eniry 
assessmartt prepared at t^e Lawrence Lfvermora National Laboratory 
would Irt^reast th* esttnutt^ prahibnUy af >jrehqyjite-fr!^yced 
sequences by a factor of lo, a possibility tn#ntion«d at pafle'z-SO 
of: DOE. 19M. 






2 



c 



o 

Q 

o 

l/t 

OJ 
£]£ 

o 

o 



OJ 



nj 



o 
tn 



0) 









^ 



5 t! 



U> 






f—r 1 

' — I • 




[ 



C 



-_1 



J 



r» ^ ifl 

O o o 

■ I t 

Ul til UJ 

9 c? o 



J-J — —Jill i iiii^ T^ 
O O 



ft 



XI 

« 
3 



13 



3 



s 



u 

V 

■d 



-5 
3 

d 

I 



e 

a 
o 






Ul 

o 



Ul 



uO< 



i^jk^ 



o 






I 

u* 



u-iz:? 



Comnent 

Number 



Table C-5. DOE Responses to Comments on Draft EIS 



Conment 



Response 



Source: Ui^tf/ighouse* 1989 a 



SRS Produce ton R«»ct3r SAR 



TAfltX 2 . L-^ 
PCPULATIOK DISTaiBOTlOW tflTHXH 50 MILES OF S 

(BAJtO ON 19$0 CEK$US) 



07/17/a9 



\ 





Toc*l 














Popul*- 




... nil"" *^** s** 


SilF* 




SmcT,QC 


2 


10-20 


iQ-14 

9,404 


5,513 


4Q-SCJ 


H 


33,413 


4.^19 


14,346 


NNE 


t7,i«4 


1 


7S4 


1,713 


4,333 


10,323 


NE 


24,173 





4,970 


3,174 


5,431 


10,577 


m^ 


5»,JS3 


2 


1,290 


6,570 


3,807 


45,564 


E 


30,154 


1^ 


s,5ao 


7,115 


a, 904 


5,459 


ESE 


9,*27 


3fl 


L,S94 


1,313 


2,691 


3,791 


SE 


23,3fl2 


44 


737 


4,486 


6.513 


8,599 


S5£ 


6,«9L 


47 


4ft9 


1,115 


1,215 


1,745 


S 


i3,53ft 


A 


961 


1,534 


7,601 


3,639 


SStf 


13,942 





1,309 


3,436 


6,979' 


3,315 


s;f 


9,SB3 





1>05S 


1,104 


3.316 


3,10S 


W$W 


L9,7*» 





916 


«,2ai 


l,«a3 


6,340 


» 


30,352 


«a 


731 


a, 777 


2,696 


8,090 


WNW 


169,999 


3ia 


3,S03 


117,616 


39,191 


10,361 


KW 


125,393 


119 


6.363 


100,190 


16,787 


1,?94 


HHW 


SS.SS9 


991 


10.1199 
47,343 


309,529 


7aaa 

135,076 


7.552 


Total 


«31,155 


148,315 



Table C-5. DOE Responses to Comments ort Draft EIS 



Comment 

Number 



Comment 



Response 



Exhibit 6 

Source: Uestlrtqhouse, 1989a 



5X3 Preduccioa ft*4CC4r SAjt 



I 



07/17/39 







TA«L£ 


2.1^7 






UltBAN C*NT! 


:» (POFULATIOH GUATCR tHA>l 2, 


500) WITHIN 


50 !1I1ZS 




or TH2 


5;iS 5£ 


T£, 191 A OAth 




Populatian 




seaya 


QiatAnla^ 


SftfiSfir 


Poqulitisr. 


Auqu»t A * ^ J 




Gk 


ia.o 


w«w 


45,440 


A 1 lean 


Xlkan 


sc 


LT ■ V 


MKW 


ia,290 


Kor^n Au^st* 


Alican 


sc 




NW 


L«,Z90 


Oringabur^ 


oran^ftbur^ 


sc 




£NE 


IS, 420 


W4yn««boro 


9ur^a 


GA 




W5W 


4,0ftO 


94rnv*ll 


Bamwali 


SC 




ESE 


5,9«0 


Ocnaftrk 


BaBb«r4 


sc 




E 


4,460 


Grovatovn 


Colusbla 


GA 




WWW 


4, 320 


All*nda].« 


Allandala 


SC 




SE 


4,220 


a*c«ibur9 


Laxinftgn 


sc 




H 


4,120 


Sylvvni* 


Scravtn 


GA 




s 


4,;2a 


Banber? 


Samba r? 


SC 




£ 


3,740 


»ill«n 


Janlcans 


Gk 




sw 


3,6«0 


tfillL»ton 


Bam vail 


sc 




EHE 


3,440 


Hampton 


Hampton 


sc 




SC 


3,200 


H«v Ellancon 


Aikan 


sc 




KMW 


J, 170 


Saluda 


Saluda 


sc ■ 




H 


2,990 


Blaekvill* 


Bamvall 


sc 




EHE 


2,910 


LouisvlLla 


Jaffarson 


Ck 




HSU 


2,aoa 


Ed^afiald 


Ed^aflald 


sc 




HHU 


2,740 


JehnacoA 


Edfaflald 


sc 




HHH 


2,fiS0 


Wr«ns 


Jaffaraon 


CA 


4 J- * B 


(f 


2,540 



(a) Appraxl«4ta diatanea from tha 
naaraat adga of urban cantar* 



eantar of tha SAS a it a ?o 



(b) Cantral city 9t an urban! £*4 araa (Au^ata, GA-SC, SH5A. 

vnich irteludaa Coluabla and Richmond countia* in Gaar^ia and 
Aikan County, SC; population, 327,372 in I9aO) . 



Comnent 
Number 



Table C-5. DOE Responses to Cooinents on Draft EIS 



Comment 



Response 



Exhibit 7 

Source: Tlnmson^ LW7 



Potential Area Whom Thyrokt tnhal^ion DosB 
Would Exceed WO rem FdBowmg a 
Severe Accident at an SRP Reactor 



fifkktfn* 



n 
I 

00 




c 
o 

O- 



CO 

UJ 



£ 

c 
o 

c 






in 






2 



o 



I f 



S5 





C-129 



01 



Vi 

LlI 



1^ 



O 

c 



o 



Of 



Of 

c 



OJ 
UJ 



in 

I 

0> 



fO 



o 



^ 
s 



■ ■- 



|5 







* 

w at 






r 5" 



-J o 



** >h 



41 U « 



I 



U 



4J t/l 

5s 



■ 






fable C-5. OOE Responses to Comments on Draft EIS 



Conwnent 

NuTid)er Conment 



Response 



Exhibit LO 



FstliMKd Iodine and Caslum fte1e«s< Fractions 
for i Severt Accident at a Say^nffj^ fttvtr Sector: 

DontruntJeleatJL Categories 



Release 



2b 
4b 
S 
O 5* 

J 10 



Uj 



104 

u 



Iodine 


Cesium 


Release 


Release 


(t) 


(11 


99 




56 




94 




94 




74 




74 




64 




64 





Nbtea: 

(4) Estimates art fnm: Table 4-32 of DOE. 1990, 

(b) that source shO¥« 2fi release categbrlesi rtDresenttng 

26 types of hypottittlcal accident. 

(c) The S release cate^oHcY show her* ttttt "donJnant release 
categories") are tnoie in which uiore than IX of iodine and 
of cesiua Isotopes Is released. 

(d) Releases are the 1 af the core inventory of radiolsotdpts 
which js ettlmatid to b« relM»d to tfie env4roiwent. 



Table C-5. OOE Responses to Comments on Draft EIS 



Cojnnent 
Number 



Comment 



Response 



Exhibit U 



Tritium Decay 



** Fraction decayed annually: 5.6 percent 

** Fraction remaining after given decay period: 



o 
I 

to 
ro 



OtSSf Ptmfl. 


Fraction p 


(years) 







1.0 


10 


0S7 


20 


032 


30 


018 


ATk 


/V 4 A 



50 



0.06 



Table C-5. OOE Responses to Comments on Draft EIS 



Conment 
Number 



Convnent 



Response 



Exhibit LZ 



,i?r. Wg 



' 'l*!!.- 




(nventofy: 



o 
I 



WeaMn Tyo» Number of Weaoons 


Somos: 


6,800 


AJr-d«rftn5« missiles: 


400 


Arttttery and demolitions: 


2,100 


AntlsiAmartne weapons: 


1,700 


intermediate and short 


1,500 


range missiles; 




5uDmarme-iauncned 


5,500 


baMiscic missiles: 




intercontinental balHsttc 


2,500 


missttes: 




Cruise missies: 


Z2S^ 


TOTAL 


22.5000 



(r) By Fuf\ctiofv 



m 



* strategic forces: 

* Tactical forces: 



» Air Force: 
» Mavy/harlnts: 
» Army: 



59 percent 
41 percent 



44 percent 
41 percent 
IS percent 



Notes 

Ca) Estimates are from: Morris and Arktn, 1969. 

(b) Differs from sun of column due to rouvjin^ 



I ^' ■■ I' I ■ I 



Table C-5. DOE Responses to Comments on Draft EIS 



Comment 
Number 



Comment 



■p*" 



Response 



Exhibit 13 



Sourc«: B«H 4nd Tothp 1990 



T«w*i, TTm fnhittan gf tiM SO^, 1 



VO'^l 



WOf-C} 



SUM 



O 
I 



Aepnww^ nil ScertoiY 
of I>*^t* in 0*emmbtr 
I MO. «nd look t^lta 
Jimifv 19. IMI. 

T»li *tf«ci Auggfl ^ 19CZ. 



Took «ffKi J«ftuarv t> HH. 
Jrtitdf guidwK* DfwidM br 

1 97^1 I'M NUWe^t lAphi 4. 
I97J). 



N«vi«w|NTm, IfTT-TH 

n>-S>. July 3i. 1XCL m4 

NUVirEF-H, OctsO« IMOL 
fliv«A *ff«Gt in $lO^-tf, 

1. tm. 



^tm 






Tha 'N«^ti#t' tf«fTt4n of 

(Mm no-Aptipflf 4i*d Mttihewi. 

CwcfPi el *»«aM»an urtireL^ 
2SM9 tirvia in riM NtfioMl 
STm«vM TtfQM Ofta bM 

(NSTDfll K tAi outHC 4f £J0^- 

1 SlOP «v4M inw M«jor 
ATtMlr OptiOrti (AuOi), 
StlidrtFi ARKfc Option* 
<5A0f>. IjinrtHl NudMf 
OgtioAt llNOi), «n4 R*gtonaJ 

Uiqttt (OMT). S«vf«f 

iirw uttQwy otv^M into 






WMt tvigm iA CM NSTOft 
(irtdudn* 2inu OMT; 1S,0« 
E^: m««t th«A SOOQ MMMntup; 

«nd 2J00 tnimi« iiuaHf 



SIOM 


Iniflat guMsna ffDvidtd by 


Conopi «f 'wvmrtid nudtttr 




HSD&^l3i. OOBbw 1Mrt. Hid 


mvp" JftTMiirig wmriuiij on 




rvuwCML Juty im: Toeh 


tv9«^ Sovm 4Md*nhip «nd 




•ffHt Oenbv ^ im. 


lUUMP'H wi^gn of »0P-«. 
CUffirfMion of tfM coumiT' 
r«c9v«rv nmamt O^HW 
cuHtnf of Aa ^tSTDfl w 14.000 


■ 


* 


tifjtu iii m7- 


noMP 


trMol gujtfHiea pm«d«« by 


Empftpiiis An tfortmatqn of 4f« 




NUWV-ff7. Ooabtr 1MT. 


Sowiot I«i4«nfii0 IJKiudin« 




fiiMaiwa c»nflnn«d in NSM^ 


^roffiffl t4Mntfr-4t*d«r^io 




1L Jum tut. T«0fc cfNa 


cpiiafnl md rrtocniMi fvo*c* 




Oentar 1, iM*. 


lUTiJ. Orvotopmwie of 






'■tdaptmt nrfoi D^*nn4tf«o.* 



Table C-5* DOE Responses to Comrnents on Draft EIS 



Comnient 
Number 



Coninent 



Response 



Souixt: L«vi «t «1 . 1307/08 



I 




WoU*: 

(«) Tht issiffvd «tt«ck Jnvolvts th« ut« of 4100 M«rhctds on 

1700 Ur^tts. 
(b) This* luthort tstin»U th«t 1S-3Z niTllon liitths wouU 

piJuU fro* thli ittack, with 7-25 mitlion addnioMl 



Coment 
Nuuber 



Table C-5* DOE Responses to Cooraents on Draft EIS 



Coment 



Response 



Sonxmz Oauqfitrty et a|, igtt 



II 



wmUS. 



o 
I 




llcFt«s: 



(«> Tba ifitfml itUct lnfOlvM tli« UM of ZBOO Mrhuds 

om 12DQ tarqtti. 
(b) TtacM ttfttan istlaitft ttet 13-34 ■fllloq deaths Mould 

ntatt frm tftis atfict* witli « toul m^n^ of c«swU1«s 

of 25*«4«ll11op. 



Tab1« C-5. DOE Responses to Comnents on Draft EIS 



CoHient 
Himher 



CoHBent 



Response 



Extoibft 16 



: l/ I i' t 






1/00 9 trttiun produced per miHt^r of ttwrmsl energy 9en«ratel 
(ND/AAAS, I 



MjnDer of re ac t ora awitabiK 9 
Reactors dedicated to trittunproductfat 

Ftjl) power tewi per reactor: 2400 rw (tlwnnaB 
(Q¥rchetaUl963> 

Typical capacit)r factar when in full product! ovx 00 percent 
(Cocfmetai, 1907) 



(i) 



(Fiill power lavtl^ 80 pcromit capacitf factor) 
Tritium preducttorr 2^k%fyr. 



m 



( f /3 of full power fever. SO percent capacftir factor) 



THtHm Production SS kg^. 



Table C-5. DOE Responses to Comnents on Draft EI5 



Cojnment 

Number Comment 



Response 



ANONYMOUS CO^^ENTS 

EIS FOR THE CONTINUED OPERATION OF 
THE K, L, AND P^REACTORS AT SRS 



EIS SCOPE ISSUES 

L-44-47 The EIS clearly states that the continued operation of the SRS Section 4.1.6 of the EIS describes the releases from 

reactors re<}Uires the operation of fuel and target process these support facilities and their contributions to 

Tacim:Tes ano tnat tnese racnities woufd not be needed if the the cumulative effects of continued reactor 

reactors were not operated. Further, many of these facilities are operation. DOE will prepare an EIS that includes 

of the same age as the reactors but have not been subject to the more detail on the environmental impacts of support 

same level of independent review and upgrading prior to their facilities, 
restart* However, the EIS does not describe these facilities, their 
compliance status or accident risks nor does it discuss any 
alternatives to their continued operation. 

^L This is a major deficiency in the EIS since these facilities process 

U3 radioactive and hazardous mat^ri^l^ ;tnH am a ^nnrra nf einn^^ii^Anl^ 

environmental releases, dangerous wastes and potential accidents 
that could release toxic materials. Further, as discussed under 
"NEPA Process Issues" DOE's actions relative to the production of 
plutonium-238 raise serious questions about the credibility of the 
«^*Hi uavr u<i ui VI LCI iiai. I vea 1 1] uiMs &ia. oiiice ^ne Tuei ano target 
process facilities are not discussed in any detail it is not 
possible for the public to judge whether DOE has adequately 
considered the reasonable alternatives. 

NEPA PROCESS ISSUES 

1. In a letter dated January 29, 1990 to Congressman Bevill, 

Chairman of the Subconmittee on Energy and Water Development, 
Secretary Watkins proposed to shutdown the FFTF reactor on 
April 1, 1990 and produce plutonium^238 at Savannah River 
rather than at the FFTF which is the only DOE reactor that was 
designed and constructed to meet modern safety and 
environmental standards. In this same letter the Secretary 

Dromi %Ad fn *>;4HrlrAcc" fha nr<nHiir*f ; /\n n^ nl ..4-^«-: ..« '?oa :« *.u^ 

EIS for contined operation of the Savannah River reactors. 
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L-44-48 



n 

J 



L-44-49 



Based on this correspondence, it is clear that the decision to 
shut down the FFTF, vAich is an alternative to the production 
of plutoniuro-238 at Savannah River, was made before the EIS for 
the continued operation of the Savannah River reactors was even 
completed, much less published. This is a rlear violation of 
th^ Tntent. if not the letter of the law since the purpose of 
NEPA is to assure a thorough pi jblK review of all reasonable 
alternatives and their environmental impacts before any maior 
F^dpral action . Shut down of the only viable alternative is 
clearly a major Federal decision. 

Subsequent correspondence and testimony'^ indicates that DOE is 
continuing to vigorously pursue this plan and fully intends to 
preclude the FFTF alternative for the production of 
plutonium-E38- These actions by DOE demonstrate that the EIS. 
at least in this case, is intended to paper-over orevious 
d&cisions rather than to present a fair evaluation of 
alternatives for public review before the decision is made. 

The evaluation of alternatives for the production of defense 
nuclear materials is classified and not included in the EIS. 
However, DOE's actions in the case of plutonium-238 production 
raise serious doubt about the validity of these evaluations 
which are not available for public review > Therefore, DOE is 
requested to provide for public reviewVand comment a 
comprehensive unclassified version of their evaluation of 
alternatives for acquisition of defense nuclear materials 
including the environmental impacts associated with these 
alternatives. It is clearly possible to describe the 
capability, cost and environmental impacts of these various 
alternatives in an unclassified manner by reference to a unit 
or goal production capacity since DOE has frequently described 
the NPR options in this manner. 

TECHNICAL ISSUES 

1 . Safety and Environmental Standards - The EIS on page 2-49 

casually mentions that "The NAS/NAE concluded that DOE needs to 
revise its Orders to specify clear requirements and deadlines 
for implementation." It then goes on to say that "Before 
resuming production DOE will complete development of critieria, 
to ensure that Orders are consistent with the recognized 
attributes of clarity, prescrlptiveness, uniformity, technical 
soundness, and timeliness*" This is the ultimate in 



DOE has examined the feasibility of using the FFTF 
as an alternative to the SRS reactors, as described 
in Section 2.4. 



Please see the response to Comment L-02-01 on 
Appendix A. 
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bureaucratic horse puckey. What's needed before the reactors 
are restarted are the real safety and environmental 
requirements DOE plans to use not the directions on how to 

DOE has not told anywhere near the whole story about this 
problem in the EIS because their record clearly shows that 
there is no basis to believe that DOE will fix this critical 
problem in a timely manner. The real truth is that shortly 
after the accident at Chernobyl former Secretary Herri ngton 
asked the National Academies of Science and Engineering to 

nrrtVT Ha an t nHanPndanf a^c^^coniArif n-f +■ hf* <sf of w rtf nflF ' ^ 

reactors, TVieir first report addressed the safety of DOE's 
defense production reactors and raised serveral fundamental 
issues. Namely: 

- That OOE has not clearly specified the safety requirements 
to be imposed by its Departmental Orders » has not applied 
these Orders uniformly to its reactors and has failed to 
implement them in a timely manner, and 



Pl/^, 



_ JT 



■ I * ._ ^ 



»l 



~ if»^L UUL.-5 suj ety trversiym; JunctiofJ was "inyrown- ana uio 

not make effective use of the knowledge available elsewhere 
in the nuclear coinmunity. 

This second issue was the impetus for DOE to create its ad hoc 
Advisory CoRsmittee for Nuclear Facility Safety and Congress to 
establish permanent external oversight for DOE's defense 
nuclear facilities - the Defense Nuclear Facility Safety 
Boartl* Vihne strengthening the safety oversight of OOE*s 
reactors has been a step in the right direction - today, mgre 
than four yearg. after^Chernobyj^ DOt has still not clearly 
specified the safety requirements to be applied- 

The failure to resolve this problem is not because the external 
oversight has been timid in pointing out the need to correct 
the situation. Quite the contrary is true. There have been 
repeated, unambiguous recommendations to promptly fix this 
problem by three different external review boards . For example: 
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The lack of clear standards was the very first item 
addressed by the National Academies of Science and 
Engineering in the executive summary of their 1987 report. 
They stated "The stated safety objective for the defense 
production reactors is the achievement of a level of safety 
comparable to commerical power plants. However, the 
committee found a high degree of confusion both within DOE 
and among the contractor staff concerning the safety 
objective. The committee concludes that the Department has 
not clearly articulated, documented, or implemented any 
specific safety objective for its reactors. While the 
Committee does not criticize the objective of comparability 
per se, the Department's approach is so imprecise that it 
fails to provide a clear benchmark against which to 
determine whether comparability is being achieved." 

In regard to DOE Orders they said - "The committee 
" recommends that the Department revise its Orders so that 

^ they specify requirements clearly and establish deadlines 

'^ and budget funds for implementation." Note that EIS talks 

about preparing criteria to write new Orders but for the 
three years since this report DOE has ignored the 
recommendation to budget enough funds to fix the problem- 

In the body of the report the National Academies cite 
numerous examples such as "In several instances the 
requirement in an Order refers to an NRC or industry 
standard but is either so qualified or so ambiguous as to 
raise doubt as to whether the standard is actually 
applicable," and "DOE Order 5480.4 specifically addresses 
the question of standards. It identifies five sets of 
industry codes as mandatory environment, safety and health 
standards that DOE contractors are required to meet as a 
matter of policy, but only ^^ and when DOE det grmines that 
their application w ould increase safety. The committee 
could find no formal documentation that such a finding hai 
^yer been mad^ .^' 

A year later DOE*s Advisory Committee on Nuclear Facility 
Safety was requested to review the plans for restarting the 
Savannah River Reactors- Again they found that safety 
criteria had not been clearly specified. 
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(--44-53 4, ftesolution of Open Safety Isicnes ^ The EIS discusses safety Please see the response to Comment L-05-02 on safety 

issues raised by the ACKFS and NAS/NAE and the creation of the oversight. 

Restart Issue Hanagenent Program to track the resolution of 
open safety issues. Ho**ever» there is no qoention of issues 
raised by the DNFSB created by Section 312(5) of Public Law 
100-456 • Because the assessment of risk to the public is 
critically dependent on how these issues are resolved and which 
are still unresolved at restart, the EIS must include a 
complete list of all these issues with an explanation of each 
and evidence that the organization who raised the issue has 
accepted the resolution or concurs that resolution can be 
deferred. Further DOE should not be permitted to restart any 
of the reactors until the Defense Nuclear Facility Safety Board 
(ONFSB) has reported to Congress that: 

Their open issues with respect to reactor operator training 

o at SRS are resolved. 

I 

*^ - The safety standards to be applied are clearly defined and 

^ documented, compliance with these standards has been 

independently verified to their satisfaction and any 

deviations from MRC's accepted practice under these 

standards has been reviewed and accepted by the DNFSB « 

They have reviewed and accepted the conclusions of the RIMP 
Issue Management Committee (page Z-38 of the EIS) which 
detemines which modifications must be io^lemented before 
restart and which can be deferred until later. 

Other issues that may have been identified as a result of 
their reviews of the SRS reactors have been resolved to 
their satisfaction. 

L-44-54 5- Cflpfiquratjon Verific^ljon - On page 2-59 the EIS mentions the DOE has changed Section a,K3.2.1 of the EIS to 

ACNFS concern that the use of a small S3ii!|>le might not identify address the ACNFS concern on configuration 

the problems. DOE's response is that plant lineups and startup verification, 

tests will verify status and system functions before startup* 
This is a totally inadequate response. Plant lineups and 
startup tests check only the active functions of ^ctiye 
components . They do nothing to verify the passive safety 
functions which are equally or more important and can only be 
verified through extensive inspections and quality control 



Table C-5. OOE Responses to Comments on Draft EIS 



Comnent 

Number Comment 



o 
I 



ui 



records. For example, testing may detect a fuse that is 
undersized if it blows but never an over size fuse that could 
cause failure of a safety related piece of equipment. 
Electrical separation, fire barriers, special seals re<}uired to 
protect essential etfuipment from harsh environments during an 
accident and many other passive safety features will not be 
checked by "plant lineups and startup tests"* 

The ACNFS is right to be concerned about this issue, DOE 
should not be allowed to use "small saiqples" to verify such 
conqplex, diverse and critical safety features* If sampling is 
to be used to verify the configuration of features that are not 
covered by startup tests detailed san^ling plans based on valid 
Statistical concepts and random sampling in homogenous 
populations with pre-speci f i ed inspection attributes and 
acceptance criteria must be impl^nented. Further, such 
sampling plans must be reviewed and accepted by the DNFSB- 



6. Exposure to the Public from Reactor Accidents - The EIS states 



(page 4-70 in Table 4-23) that the maximum probable 2 hour 
whole-body dose to a person at the SRS boundary from the design 
basis accident (DBA) is 2.2 rem and that the maximum probable 
2-hour thyroid dose is 0.75 rem. The obvious implication is 
that these values are well within the NRC limits of 25 rem 
whole-body dose and 300 rem thyroid dose as specified in 
Title 10* CFR* Part 100* However, the Westinghouse Independent 

Safety Review (WISR) of the Savannah River production reactors 
states on page 31: 

"The available analyses indicate that the v^ole body-dose 
criterion (25 rem in two hours) is exceeded by a factor of 
9 and the thyroid-dose criterion (300 rem in two hours) is 
exceeded by a factor of greater than 3_ Independent 
analyses have confirmed that these nund>ers are 
approximately correct. These analyses also indicate that 
compliance with the thyroid-dose limits can be shown, using 
assumptions and models at the limits of those currently 
acceptable. However, compliance with the whole-body dose 
criterion cannot be shown using any coa6i nation of 
assumptions and models within the intent of Title 10, CFR, 
Part 100. A factor of approximately 3 still remains 
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Comment 
Number 



L-44-55 
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L-44-56 



7. 



Conment 



between acceptable exposures and the lowest values 
calculated because of the inability of the confinement to 
retain noble gases. 

Thus, it IS the subcommittee's finding that SRP vfjll not be 
able to s how compliance with Title 10. CFR, Part 100 
crJteda using models and assumptions curreritly defined as 
tble practice in the commercial LWR field ,'^ 




It is obvious from the findings of the WISR subcommitte that 
DOE has used much less conservative models and assumptions to 
produce results that a ppear to comply with Title IQ, CFR, 
Part 100, The difference is a reduction by a factor of 34 fnr 
the whole-body dose and 3600 for thvroid dose, further, the 
results are presented in a inanner that may have been intended 
to lead the reader to draw an erroneous conclusion with respect 
to compliance with Title 10, CFR, Part 100. If this were not 
the case why are the industry standard yardsticks of whole-body 
and thyroid dose used throughout the report without any 
discussion of the differences in the models or assumptions 
used? While DOE is not responsible for the conclusions drawn 
by others, they must be held accountable to present the risks 
to the public in a clear, unabmiguous manner that can be 
readily compared with well established standards- There is a 
very fine line between deceit and presenting complex 
information in a manner that is likely to lead even a 
knowledgeable reviewer to draw the wrong conclusion. In this 
case DOE appears to have crossed that line which casts serious 
doubt about the credibility of other technically complex 
information in the EIS. This is unacceptable and must be 
corrected. 

Severe Accident AnaTysJs - The EIS states in Table 5-1 on page 
5-5 that the "median incremental probability of a latent cancer 
fatality to the hypothetical individual at the SRS boundary" 
for the DBA is 9x10"^, It then states in the same table that 
there "are no significant health risks". However, in Table 
4-37 on page 4-95 it states that the average cancer fatality 

rate in the U.S. is 2x10'^ per year. This implies that a DBA 
at the SRS would increase this individual's cancer risk by 
45 percent which is very significant* The 9x10 cancer risk 
number doesn't appear anywhere else in the report so there is 
no way to check which is the correct conclusion. 
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As described in Section 4,1.3,1.4 of the EIS, the 
consequences of design-basis accidents are analyzed 
to determine the most probable accident 
consequences, using the saune NRC models and 
assumptions as those used in accident analyses in 
the environmental reports and impact statements 
prepared for commercial nuclear powerplants. The 
environmental transport models and assumptions are 
those associated with expected or "typical" 
conditions that are intended to provide an estimate 
of the most probable or median accident 
consequences. These assumptions differ from the 
"nraximizing" transport parameters selected in a 
Safety Analysis Report to assess the capability of a 
nuclear facility to meet the siting criteria of 10 
CFR 100. Section 4,1.3,1.4 clearly identifies the 
dose consequences as "median," not as "maximum" 
values, and makes no comparison to the dose criteria 
of 10 CFR 100. Those criteria are applied 
appropriately to the design-basis accidents, as 
analyzed in the SAR, in accordance with DOE Orders. 



Table S-1 and the Multiple-Reactor Operation 
subsection of Section 4.1.3.1.4 present the median 
hypothetical individual latent cancer risk of Q.0QQ2 

from a design-basis accident. Because this would be 
a one-time risk, the appropriate comparison is to 
the average lifetime risk of cancer mortality of 

0.16, as presented in Section 4.1.7 of the EIS* 
Thus, the median design-basis accident risk 

represents an increase of about 0.6 percent in the 
hypothetical individuals lifetime risk of dying 
from cancer. 
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The assessment of accident risks in the EIS relies heavily on 
Probabilistic Risk Assessments {PRA) yet the tlS says the PRA 
work will not be completed before restart {page 4-27). It says 
instead of the real PRA the results are based on a "special 
study" in reference WSRC 1990. If this "special stifdy'^ is to 
be relied upon as the basis for the restart decision it should 
be reviewed and accepted by the DNFSB, What is the difference 
between it and the real PRA which is not done? How do we know 
the real PRA won't show the risks to be much larger? This is 
totally unacceptable. 



Firg Protection - The fire started by a candle at TVA*s Browns 
Ferry plant demonstrated the inadequacies of the fire 
protection standards in existence at that time to assure the 

safety of nuclear reactors. As a result the NRC issued 
Appendix R to Title 10, CFR, Part 50 which required major 
modifications to all operating nuclear power plants. Title 10, 
CFR, Part 50.48 issued in November of 1980 set very strict 
schedules for implementation of these fire protection 
modifications. 

The starting fioint for these modifications was a fire hazards 
analysis which identified the vulnerabilities to fire and how 
critical equipment would be protected to assure safe shutdown 
of the reactor. Further. Title 10. CFR, Part 50.48 required 
"Those fire protection features that involve revisions to 
administrative controls, manpower changes and training, shall 
be implemented within 30 days after .., [November, 19, 1980]*', 

The EIS talks about pi aas to do a fire hazards analysis and 
make a number of administrative and manpower changes that were 
requi red _to be implemented 10 years ago on all commeri_cal 
nuclear power plants . Further, there is no discussion about 
the schedule for implementation of many of the fire protection 
modifications or the extent to which these modifications will 
meet Appendix R requirements. This is totally inadequate. 

While it can be argued that som^ of the NRC requirements 
developed for LWR's are not applicable to the Savannah River 
reactors due to difference in design this is clearly not the 



The study performed for the EIS took Level -1 results 
(summarized in Section 4*1,3.1.5), analyzed the 
effects of upgrades and modifications on the 
core-damage frequency, and incorporated the current 
state of knowledge on Levels 2 and 3 to get 
estimates of reactor risk. The comparison of 
results shows the estimated decrease in core damage 
frequency due to upgrades and modifications. When 
the Level -2 and -3 PRA is completed, the expected 
results should indicate somewhat higher risk than 
those presented in the EIS because the PRA will not 
have accounted for upgrades and modifications, as 
explained in Section 4.1.3.1.5. 

Section 2.K2.3.1 of the EIS describes the fire 
protection upgrades. The estimated contribution to 
total core damage frequency from a fire is 

negligible, about 1.4 x 10" per reactor-year (see 
Section 4*1.3.2), or less than 0,1 percent of the 
total core damage frequency from severe accidents. 
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11 



case for fire protection. As a minimum the EIS must include a 
detailed discussion of the compliance status with respect to 
Appendix R and the schedule for correction of those areas which 
do not comply. For example, on page 2-31 the EIS states that 
alternate safe shutdovm panels to provide critical information 
following a fire will be installed at some time after restart. 
The NRC requires that these panels be capable of shutting down 
the reactor and keeping it cooled, not just monitoring it as it 
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that can eliminate the adverse effects of electrical short 
circuits caused by the fire. This issue is far too important 
to the public health and safety to be covered with the few 
casual comments provided in this EIS- 



Cooling 
cooling 
reliabil 

vfhich th 

ability 
Since a 
feature 
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involved 



10, Diesel 



Hatfir - The EIS provides a brief description of the 



water supply and some modifications to en 
ity. However, there is no discussion of 
e cooling water supply meets general desi 

and #46 in Appendix A of Title 10, CFR, 
to assure cooling under "station blackout 
reliable source of cooling water is such 
to prevent and mitigate accidents more in 
ded to enable informed jud^imsots about th 

in continued operation of these reactors 



hance its 
the extent to 
gn criteria 
part 50 or the 
" conditions. 
a critical 
formation must 
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lenerators - The commercial nuclear industry has 
iced great difficulty in maintaining the require 



experienced great difficulty in maintaining the required high 

NRC has established extensive requirements for initial and 
periodic testing of all emergency diesel generators. The EIS 
describes a number of modifications to improve the reliabilit 



ty 



of the diesel generators at Savannah River. However, there is 
no discussion of the testing and acceptance standards to be 
applied, the extent to which they differ from NRC standards and 
how they relate to the diesel generator availability assumed in 
the analysis of risks provided in the EIS. This is a major 
deficiency in the EIS since emeraencv electric oower is lo 
critical to accident prevention and mitigation* 

Puroing o f Basin Water - The EIS states on page 2^26 that 
"disassembly-basin water" is periodically purged throuoh 
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that this process results in the release of approximately 



Response 



The severe accident analysis in Section 4,1,3.1*5 of 
the EIS provides risk information that includes a 
failure of the cooling water system, as designed, 

under station blackout conditions. 



DOE has considered the reliability of the diesel 
generators in the PRA. The EIS determines the 
radiological risks on and off the Site due to severe 
accidents. To determine these risks, best estimates 
for the reliability and availability of the two 
diesel generators are based on SRS experience with 
35 unanticipated demands rather than 870 test 
demands, in which diesel performance is better due 
to advance preparation. Unavailability, which 
contributes less than 10 percent to failure to 
start, is not significant with regard to risk. 



The potential redirection of the processed 
disassembly-basin purge water from the current use 



of ^tftf^dge 



odsin^ to an wPDES-permiiLea outraii, as 



described in Section 4.1,2 of the EIS, is being 
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L-44-63 



L-.44-64 



13, 



Comment 



11,700 curies per year of tritium to the environment (Table 4-6 
on page 4-26). DOE proposes on page 4-24 to increase these 
discharges almost 50% by discharging the purge water directly 
to surface water rather than to the seepage basin where the 
release is reduce by decay. DOE should either recover the 
tritium for use of at least provide hold-up for decay as is 
done now. Given the other risks with continued operation of 
the SRS reactors it is totally unacceptable to intentionally 
increase radioactive releases- Note that this proposed action 
by DOE requires an NPDES as discussed on page 2-26. 

Fabrication of_PlutQnium-238 Heat Sources - The EIS, on page 
2-7, gives a very brief description of the process facilities 
at SRS that will also be operated as a result of this EIS. 
This section includes the statement "or further processing 
(e.g«, plutonium-238 heat source fabrication )". However, 
neither the atmospheric or liquid release tables on pages 4-122 
through 4-125 show any Pu-238 in the " Fabrication '^ column. 
Since Pu-238 has a very high specific activity and is quite 
toxic much more information is necessary about the facilities 
planned to be used for fabrication of these heat sources. When 
were these facilities built? What has been their history of 
releases? Have there been any independent reviews of their 
safety? Do they meet the current safety and environmental 
standards? If not what modifications are needed, how much will 
it cost to achieve compliance and how does this effect the 
schedule that was stated on page 2-3 as the "primary" 
consideration is selecting SRS for this mission? 



Ultrasonic Inspection - Page 2-20 of the 
is doing more ultrasonic inspections of 
than required by Section XI of the ASME 
true if DOE had been doing them from the 
have not . The ASME code is based on a c 
inspection^^ft^re operations followed by 
inspections that result in 100% coverage 
purpose of DOE*s 5-year plan is to avoid 
line inspection before restart . This is 



EIS implies that DOE 
the reactor vessels 
code. This would be 
beginning which they 
omplete base line 
periodic, partial 
every 10 years. The 
doing the 100% base 
unacceptable. 
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reevaluated in response to public comments to 
eliminate this source of groundwater contamination. 
As indicated in Section 4.1.2.3.5 of the EIS, 
continuing the use of the seepage basins would 
result in decreased public exposure to tritium. 
Section 4.5,3 of the EIS indicates that moderator 
detritiation cannot be justified on a dose-aversion 
basis, using NRC guidance on ALARA waste management 
practices {NRC Regulatory Guide 1.110). 



The fabrication facilities listed in Tables 4-44 and 
4-45 are the fuel and target fabrication processes 
in the 300^ Area, as noted in the footnotes to 
these tables* Plutonium-238 is processed in the 
200-Area; the releases from the PuFF are included in 
the cited tables for that area. Section 4,1,6 
describes the cumulative impacts. 



DOE is describing and evaluating the refurbishment 
of the PuFF in a separate environmental assessment; 
neither the refurbishment (with a 2-y6ar schedule) 
nor the operation of this facility should have a 
significant impact. This document is currently in 
preparation (DOE Draft Environmental Assessment for 
Refurbishment and Operation of Plutoniura-238 
Non-Reactor Processing Facilities, Savannah River 
Site, June 1990)* 

DOE has revised Section 2.1.2.3.2 of the EIS to 
clarify the discussion of ultrasonic testing. 
Although the Section XI requirements are based on 
the existence of a preoperational baseline 
inspection, these requirements did not exist when 
the SRS reactor vessels were fabricated and 
installed. 
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Comnent 
Nun^er 
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L-44-66 
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L.44-67 



16. 



Comment 



PosUfve Valve posit ion Indication ^ One of the pre-restart 
modi fi cations described on page 2-29 is "confirming open or 
closed signals for essential ECS vaWes". The TMI accident was 
caused by valve whose signal indicated that it was closed when 
in fact it was stuck open. Positive valve position indication 
which gives the correct position even if the valve internals 
are stuck or broken is absolutely essential for all safety 
related valves. Just "confirming signals*' is not enough as 
clearly demonstrated by TMI. 



gLeactor Building Flooding ^ Page 2-51 states that a fourth ECS 
line will be added to each reactor before restart to enhance 
reactor safety. However, page 2-30 states that as a result of 
this change the "existing flood control capacity of the reactor 
building sump pumps could be marginal". Adequate sump pump 
capacity is absolutely essential to avoid a severe accident due 
to a loss of circulation in the primary system. To solve the 
problem they just created DOE plans to increase the flood 
control capacity but not until some unspecified time after 
restart. This is totally unacceptable. 



Electrical Separation - Page 2-33 under miscellaneous upgrades 
to be done later states "the firing circuits for redundant 
supplementary safety system valves will be separated and 
isolated to achieve independence in the circuits". Achieving 
the required degree of protection and separation of safety 
circuits has been one of the most difficult and expensive areas 
for commercial nuclear power plants in complying with 10CFR50 
Appendix R (fire protection). This undoubtedly is also a 
difficult compliance problem for plants as old as the SRS 
reactors- However, the entire safety analysis depends on 
eliminating common mode failures and fire is clearly a common 
mode threat unless safety circuits are adequately protected or 
separated. Whenever electrical separation problems are 
encountered in commercial reactors immediate a<;tiQn is taken to 



Response 



DOE has clarified Section 2 J, 2. 5,1 to indicate 
confirmation of valve signals (i.e., verification 
that the position matches the signal). 



The addition of the fourth ECS line ensures cooling 
for a wider range of LOCAs and provides greater 
flexibility for ECS operation. Without the 
additional line, accident procedures call for 
operator action to throttle the ECS to match sump 
pump removal capacity. An evaluation is under way 
to determine if changes to this procedure are 
needed. The circumstances for exceeding current 
flood control capability are a double-ended 
guillotine break in a large process-water pipe, an 
actuation of all four ECS lines {normally only two 
would receive signals), a failure of the operator to 
recognize high flow and a failure to throttle ECS 
flow, and a failure of a sump pump. The probability 
of these combined events is sufficiently low to 
justify modifications to sump capacity in the long 
term. 

The supplementary safety system has two separate 
trains of pumps and injection ports, and achieves 
separation because either train is sufficient. 
Separation of the valve firing circuits is an 
enhancement because the normal signal to the valve 
would have to fail to require actuation of the 
firing circuits. 
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fix the problem or shutdown until it is fixed- How can DOE 
plan to operate with known electrical separation problems in 
safety systeins? How thoroughly have the safety related 
electrical systems been inspected for separation problems? 

Control Room Staffing - Page 2-38 states that at least one 



member of the shift 
engineering degree 
unirradiated charge 
charges? The probl 
was a restart with 
unirradiated core, 
control room at all 
mistakes? 



supervisory team must have a science or 
when starting up the reactor with an 
. What about startups with irradiated 
em that caused the current extended shutdown 
an old} irradiated charge not a new. 
There should be a degreed operator in the 
ti mes . Doesn't DOE ever learn from its 



Production of Plutonium-238 - On page 1-3 of the EIS DOE lists 
the amount of Pu-238 in inventory and the near terra needs of 
several specific programs and concludes that the SRS reactors 
are '*the only facilities capable of meeting these near-term 
needs". On page 2-3 the EIS states that the decision to use 
SRS for Pu-238 production was made "primarily because of 
schedule requirements". However, the EIS doesn't provide any 
information or even a reference related to the required Pu-238 
delivery dates to meet the missions listed, the schedule for 
producing Pu-238 in the SRS reactors or the schedule analysis 
that led to the conclusion that the alternatives could not meet 
these requirements. This is unacceptable and must be corrected 



The sentence referred to in this comment also 
requires a degreed supervisor if the reactor 
contains heat-generating assemblies, i.e., 
irradiated charges * 



Please see the response to Comment L-48-30 on 
near-term mission schedules. 
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COmENTS OF ROBERT H. KING, JR, 

SOUm CAROLINA DHEC 

2600 BULL STREET 

COLUMBIA. SOUTH CAROLINA 29201 
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June 21, 7990 

Mr, S. R. Wright 

Director, Environmental Division 

U.S,D,O.E. 

Savannah River Operations Office 

P.O. Box A 

Aiken, South Carolina 29802 

Dear Mr, Wright: 

The following are connents concerning the Draft Environmental 
Impact Statement for Continued Operation of K, L, and P Reactors: 

1. The docunent does not address the result of the different 
order and schedules for restarting the K, L, and P Reactors. The 
effect of the thermal discharges of each reactor is different, 
i.e., K Reactor cooling tower will not be constructed until 1993 and 
possibility of fish kills at Parr Pond and L Lake- It should 
address which order and schedule for each reactor restart would have 
the least environmental impact. 



2. It does not mention that the 316a for P Reactor is 

conditionally approved based on no fish kills. There is currently 

an enforcement order for SRS to mitigate fish kills during reactor 
operation. 

3* Fuel and target assemblies are stored in a water-filled 
disassembly basin to permit decay of short-lived, unwanted 
radioactive products prior to shipment to the separations area. The 
assemblies are rinsed with light water and minimize tritiated heavy 
water contamination of the disassembly basins. "Discharge 
assemblies carry a thin liquid film from the reactor vessel that 
contains activated corrosion products^ particulate activities. 



The EIS presents all reactor-specific environmental 
i tracts, including those for K-Reactor with and 
without a cooling tower. Appendix A (classified) 
analyzes the case of delaying K-Reactor until the 
cooling tower becomes operational « DOE has revised 
Sections 1.2 and 2*1 to clarify its intent to 
schedule production runs and outages of each reactor 
to meet the requirements established by the most 
recent NWSM. 

A settlement agreement with SCDHEC on fish kills in 
the thermal discharges of L- and P-Reactors was 
executed on June 6, 1990. DOE submitted a report to 
SCDHEC on July 5 that discussed options DOE can 
pursue to mitigate fish kills. DOE has nmdified 
Section 4.5.6 of the EIS to provide information on 
measures to mitigate fish kills and a schedule of 
implementation after approval of these measures by 
SCDHEC. Section 4.1.1.4 has been revised to reflect 
these developments. 
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tritium, and other radioisotopes that can escape from irradiated 
assemblies. In the basin, assembly corrosion and component 
processing add to the contamination of the water," (Pg. 2-26). 
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periodically purged to the 
seepage basins, where according to the SRS Environmental Report for 
1988, WSRC-RP-89-59-1 , seepage basin tritium concentrations ranqe 
from 160,000 pCi/1 to 290,000, pCi/1, 

A* DOE should investigate alternative options of surface 
decontamination of fuel and target assemblies prior to 
positioning in the disassembly basin to limit tritium 
contamination. 



B. DOE should evaluate component processing procedures 
order to limit operator exposure and frequency of 
disassembly-basin water discharge. 
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treating tritiated disassembly-basin water to decrease efffuent 
volumes. 



D. DOE should examine alternate disposal options for 

u I oa;^3diiLi I y 



Water 
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effluent., i,e*, SO noi ncation, or tne 
feasibility of recycling filtered/processed basin water into 
the primary cooling system* 



Response 



DOE has expanded Section 4.5.3 to include 
alternative surface decontamination methods for 
discharged assemblies and other abatement methods - 
Also, a comparison of doses from three options for 
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added to Section 4.1.2.3.5. DOE regularly evaluates 
alternative component processing procedures to limit 
operator exposure {and hence the required frequency 
of basin-water purges) as part of its occupational 
ALARA program, which reexamines the potential for 
reduction of all worker radiation exposures. No 
technology is capable of "treating or concentrating'* 
the minute quantities of tritiated water present In 
the disassembly-basin light water at costs that are 
close to reasonable. As discussed In the revised 
Section 4.5.3 of the EIS, a plant to detritiate the 
reactor moderator, which would be more cost- 
effective than treating the basin water, would cost 
an estimated 400 times the NRC guidelines for 
benefit-adjusted effluent reduction costs. 
Solidification would require the separation of 
tritiated water (which is not economically 
reasonable) before its incorporation in a solid 

.>!« •.■ . n vw uTuiu ^viiuiiyiM^ icii yc vu I uiiic;^ ui 

ordinary water. Recycling processed light water 
from the disassembly basins into the heavy water 
reactor coolant is not an option. The only feasible 
options to the current method of discharging to 
seepage basins are direct discharge to surface 
waters and the evaporation of the purge water 
volume, with the direct release of tritium to the 
atmosphere, which has been added to Section 4.1.2 of 
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the referenced document suggests that the periodic discharge of 
deionized liquids to the reactor seepage basins would result in the 
migration of tritium and trace amounts of other radionuclides to 
groundwater* Pursuant to R.6T-68.D. (5) , the numeric standards for 
Class GB groundwater mixing zone is granted by the Department. To 
qualify for a mixing zone the facility will have to demonstrate to 
the Department the following: 

A. reasonable measures have been taken or binding 
commitments are made to minimize the addition of 
contaminants to groundwater and/or control the 
migration of contaminants in groundwater; and 

B* the groundwater in question is confined to the 

uppermost aquifer which has little or no potential of 
being an Underground Source of Drinking Water, and 
discharges or will discharge to surface waters without 
contravening the surface water standards set forth in 
this regulation^ and 

C. the contaminant(s) in question occurs on the property 
of the applicant, and there is minimum possibility for 
groundwater withdrawals (present or future) to create 
drawdown such that contaminants would flow off-site; 

and 

D. the contaminants or combination of contaminants in 
question are not dangerously toxic, mobile, or 

persistent. 

The referenced document does not include sufficient technical data 
to facilitate evaluation for compliance with these requirements. 

If you have any questions concerning the above comments, please 
do not hesitate to contact me- 



Response 



the EIS. Neither of these direct relea 
provides any period for tritium decay, 
by the groundwater travel time. 



options 
provided 



As indicated in Section 4J.2 of the EIS, DOE is 
reevaluating the options for the current method of 
discharging disassembly-basin purge water to seepage 
basins* DOE will continue to discuss alternative 
disposal options for disassembly-basin purge water 
with SCDHEC and EPA Region IV. 
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Sincerely, 



Robert W, King, Jr, 
Assistant Deputy Commissioner 
Environmental Quality Control 



n 
I 



Table C-5. DOE Responses to Coiranents on Draft EIS 



Coirment 

Number 



L-46 



Coirment 



Response 



COMMENTS OF DANNY L. JOHNSON 

SOUTH CAROLINA WATER RESOURCES COMMISSION 

1201 MAIN STREET, SUITE 1100 

COLUMBIA. S.C* 29201 



June 22, 1990 

Mr. S, R- Wright 

Director, Environmental Division 

U.S. Department of Energy 

Savannah River Operations Office 

P*0. Box A 

Aiken, South Carolina 29802 
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Dear Mr. Wright: 

Thank you for the opportunity to review the Draft Environmental 
Impact Statement on the "Continued Operation of K-, L-, and 
P-Reactors" at the Savannah River Site. We have comments 
specifica]Ty related to surface water usage and impacts to wetlands. 

Surface Water Usage 

The surface water comments are associated with Chapter 3 - 
Affected Environment. 3.1.2*4.2 Surface Water Hydrology, 
3.7.2.4.2.1 Savannah River and Chapter 4 - Environmental 
Consequences, 4.1.1-2 Surface Water Usage. 

{!) SAIC (1989) was cited as computing the 7Q10 at Savannah River 
at Jackson to be 132.5 cubic meters per second (4680 cfs)* In 
this cite, no support documentation was provided on the 
computation of the 7Q10 estimate. The South Carolina and 
Georgia Districts of the United States Geological Survey have 
also computed the 7Q10 of the Savannah River, both of which 
vary from the SAIC estimate. The South Carolina Water 
Resources Commission (Commission) has also estimated low flows 
for all South Carolina streams including the Savannah River. 
The Commission published Report No*_l_66« Magnitude and 
Frequency of Low Streamflow s in South Carolina in June 1989, 
(copy enclosed) and estimated the 7Q10 to be 122.6 cubic meters 



The SAIC document that was referenced in the DEIS 
and supplied the support documentation was placed in 
the public reading rooms- 
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(2) 



Comment 



per second <4330 cfs). This estimate was based on 15 years of 
data from 1973 through the 1987 climatic years {April 1 through 
March 31) using a Log-8oughton distribution. 

Through climatic year 1987, Savannah River at Augusta had 34 
years of record and an estimated 7Q10 of 129.1 cubic meters per 
second (4550 cfs). Thus, the computed 7Q10 for the Savannah 
River at Jackson is less than the 7Q10 at Augusta which has a 
drainage area 290 square miles smaller than that at Jackson. 
This difference is believed to be due to the differences in the 
period of record between the two stations, primarily the short 
period of record at Jackson, Instead of using the Savannah 
River at Jackson gage, the Comniission recommends that the 
Savannah River at Augusta gage be used in the computation of 
low flow estimates and scaling up the 7Q10 based on low-flow 
data from the intervening basin. Based on low-flow information 
available from the Commission and US Geological Survey in South 
Carolina, the 7Q10 runoff coefficients in the 290 square mile 
intervening basin range from 0,1 to 0.4 cfs p&r square mile. 
Assuming cross- correlation of 7Q10 conditions between the 
release from Lake Thurmond and the flow from the intervening 
basin, a 7Q10 could be computed. 

The Commission believes that the method used in Coiranission 
Report^l66 . referenced above, provides an improved estimate of 
the 7Q10 compared to the SAIC estimate. In any case, the 
Commission suggests that the method and period of record be 
stated which were used to compute the 7Q10- More Importantly a 
standard method should be agreed upon for the uniform 
computation of low^flow statistics and that one number be used 
by those involved in regulating and managing the Savannah 
River. The Commission would be willing to assist In this 
matter If needed- 

While the 7Q10 has relevance under NPDES permitting programs 
administered by the South Carolina Department of Health and 
Environmental Control, 7Q10 has limited application In regards 
to water withdrawal or supply. The Commission would recommend 
that the historical, minimum daily flow be used to determine 
the extent of effect of the cooling water withdrawal. Also 
important is the sequence of minimum consecutive day low 
flows. This information is available for the Savannah River 
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DOE agrees that 
appropriate low- 
bounding effects 

water withdrawal 
revised Section 
minimum Savannah 
pumping of cooli 
and two reactors 



the 7Q10 value is not the 

flow indicator for establishing the 

on aquatic ecology that result from 
s for reactor operation. DOE has 
4.1.1.2 to base these effects on the 

River flows required to enable 
ng water for the operation of three 

{138 and 117 cubic meters per 
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from the CoTranission and can be found in Commission Report 
No. 166 . 

Prior to 1986, the minimum flow release from Lake Thurmond was 
152.9 cubic meters per second (5,400 cfs)* However, as a 
result of the extreme drought in the Savannah River basin from 
1986 through 1989, and the lack of a drought managment plan by 
the USCOE, the new minimum flow became 102 cubic meters per 
second (3600 cfs). From January 1988 through June 1989, the 
minimum weekly average release from Lake Thurmond never 
exceeded 102 cubic meters per second (3600 cfs). 

The minimum daily flow and the entire family of low^flows is 
dependent upon the operation and releases by the USCOE from 
Lake Thurmond. Because of this fact, and the importance of the 
flow in the Savannah River for both cooling water for the 
reactors and other downstream uses, it is imperative that a 
workable operational nradel be used to mitigate adverse 
environmental impacts associated with drought. The 
implementation of the the Savannah Rfver Basin Drought 
Contingency Plan of the USCOE in no way guarantees the minimum 
flow of 102 cubic meters per second (3600 cfs), just as the 
previous minimum of 152*9 cubic meters per second (5,400 cfs) 
could not be guaranteed in the drought of record. The future 
recurrence of such a severe drought following future growth and 
increased water demands of upstream consumptive water users 
will increase the effects of drought in the basin. 

The Commission is currently developing a basin-wide water 
budget and reservoir operation model. Completion of the model 
is anticipated during 1991. The model includes the upstream 
lakes of Jocassee, Keowee, Hartwell, Russell and Thurmond, The 
USCOE Savannah River Basin Drought contingency Plan considers 
only the operation of the three USCOE lakes. Further, the 
model under development by the Commission will include flow 
forecasting capability from the National Weather Service 
Extended Streamflow Prediction (ESP) model* The model will 
also use sophisticated operating rules to optimize 
multi objective management in the basin, including hydropower 
production and water quality below Augusta* 



second, respectively). The historic minimum daily 
flow and the sequence of minimum daily flows were 
not considered in establishing the new basis for 
comparison because this flow is below that necessary 
to enable reactor operation. 



The model is being developed with the assistance of the 
Savannah River Basin Technical Advisory Committee which is 
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comprised of federal agencies, state natural resource agencies 
from South Carolina and Georgia, public utilities and local 
units of government. Dr, Todd Crawford represents the SRS on 
this in^ortant coiaittee. Further, the Integrated 
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supported the concept of such a model in managing the Savannah 
River Site* The Westi nghouse-Savannah River Company has also 
been supportive of the Hater Resources Forecasting Services 
(WARFS) Initiative of the National Weather Service to implement 
the ESP siDdel in the Savannah River basin as a part of the 
Commission's model. These efforts speak to the importance of 
utilizing this model in the development of the final 
environmental impact statement for continued operation of the 
reactors - 

The Commission recomends that consideration be given to the 
utilization of the model in the developn«nt of any final 
environmental impact statement concerned with water withdrawals 
from the Savannah River for cDQling of the K^ L and P Reactors 
at the Savannah River Site. Further, a discussion of the use 
of such a model should be considered for inclusion in 
Chapter 4, Environmental Consequences, 4.K3.2, Matural 
Phenomena Affecting Risk. In this section, no consideration is 
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those in 1988 and 1989, the withdrawal of 24 or 14,5 cubic 
meters per second would amount to 24 and 14 percent, of the 
minimum low^flow of 102 cubic meters per second (3600 cfs). 
Under such extrement low-flow conditions, an emergency 
contingency plan should be included in 4.1.3,2, Natural 
Phenomena Affecting Risk, in order to predict and mitigate 
adverse environmental impacts associated with the withdrawal. 

Wetlands 

(1) Extensive thermal and scouring damage to wetlands systems at 
the Savannah River Site is well documented. The Thermal 
Mitigation Study of 1984 estimates 900 acres in the Four Mile 

Creek ar^aic. 40(1 ;arr0C -in fha Pan Rv>anrh avAa 3A^ yinn 3^^A«> i 
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the Beaver Creek area have been impacted, for a total of 1700 
acres* The Environmental Protection Agency estimated in 1986 
that 1827 acres were iiqpacted at C- and K- reactors as well as 
382 acres at (>-Area (Final EIS, Alternative Cooling Vfater 
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OOE recognizes and supports the development of the 
model for the Savannah River basin, which is 
scheduled for con^letion during 1991- However, the 
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safe operation of the reactors because procedures 
for alerting reactor operators of impending low flow 
conditions and taking the appropriate actions at the 
puaq>house are already in effect. 



Section 4*1,3.2 of the EIS describes those phenomena 
that might affect the likelihood or magnitude of 
reactor accidents. Low river flow could affect the 
impacts of normal operation on the river, or cause a 
shutdown of production operations due to the 
unavailability of cooling water, but that condition 
would not be a contributor to reactor accident 
risk. Section 4*1^K2 of the EIS describes the 
impacts of low flow. 
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Systens; October 1987). It Is now widely recognized that 
wetland areas serve numerous beneficial functions including 
floodpeak reduction, water quality inproveinent, and wildlife 
habitat. Additionally, wetland loss of this scale might be 
expected to affect some local clioiate characteristics- 

EPA estimates that 1500 of the impacted acres can successfully 
regenerate at the C~ and K- reactors as can a major percentage 
of the D-area. We recomnend that compensatory mitigation be 
undertaken which would facilitate expected revegetation and 
replace the acreage not expected to regenerate. Mitigation 
should be based on replacement of functional values, should be 
in-kind and on-site whenever possible, and should have adequate 
long-term monitoring provisions. The above recommendations are 
in accord with the recosmendati ons of the Governor's Freshwater 
Wetlands Fonim. A copy of the Forum's Report is enclosed. 

(2) If restart of the K-reactor is found to be necessary, we 
recommend that this action be postponed until the proposed 
cooling tower is functional and the facility is in compliance 
with the Clean Water Act and State Water Quality Standards, 
This step would appear to eliminate both thermal and scouring 
effects destructive to wetlands. Further, any compensatory 
mitigation plan for the site should address the expected loss 
of wetland function due to blowdown form the cooling tower. 

Please contact me if you have any questions regarding these 
CQinnents or if the Commission can assist in this important matter. 

Sincerely, 



{Response 



DOE has added a discussion of wetlands mitigation 
options to Section 4.5. 



Section 2.1 has been revised to clarify that DOE 
proposes to continue to operate K-, L-, and P- 
Reactors to meet the requirements established in the 
most recent NWSM. Also, please see the response to 
Comment L-45^1 on reactor startup schedule. No 
appreciable loss of previously unimpacted wetlands 
is expected to result from blowdown from this 
cooling tower. Section 4.1.1,6.2.1 of the EIS 
discusses wetlands impact from K-Reactor operation. 



Danny L. Johnson 

Director, Surface Water Division 



Ooc: SRS-EIS 
Enclosure 
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LUnntWO [}t iltVtN AMLKtaOOD 

FEDERATION OF AMERICAN SCIENTISTS 

307 MASSACHUSETTS AVENUE, M*E. 

WASHINGTON, D.C, 20002 (202) 546-3300 
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June 22, 1990 

Mr, Stephen R. Wright, Director 

Envi ronmental Di vi si on 

U.S. Department of Energy 

Savannah River Operations Office 

Post Office Box A 

Aiken, South Carolina 29802 

RE: DEIS on Savannah River Site 
Dear Mr. Wright: 

I am writing with a comment on the Draft Environmental Impact 
Statement on "Continued Operation of K-, L-, and P-Reactors, 
Savannah River Site," (DOE/EIS-0147D) , 

I believe that the Statement of Need (Section 1-2) overstates the 
demand for plutonium-238* Specifically: 

a) NASA officials have indicated that the plutonium-238 fuel for 
the CRAF and Cassini missions has already been produced. Therefore 

evidence of need for new production of additional Pu-238, 



K' 4 tcu ao 



b) There are no other funded NASA missions that will require 
plutoniuin-2:j8. 



CRAF mission requirements will be met from existing 
inventory, after scrap material is reprocessed. The 
current inventory does not satisfy assay 
requirements for the Cassini mission. Newly 
produced material is required to raise the average 
assay level of available material to satisfy the 
thermal and electrical power requirements for the 
Cassini mission. 



While n 
that wi 
and DQD 
or are 
powe red 
be the 
take su 



o other funded NASA missions currently exist 
11 require plutonium-23S, a number of NASA 

missions are in the conceptual design stage 
being considered for which pi utoniunK238- 

radioisotope thermoelectric generators will 
enabling or enhancing technology. DOE must 
ch user agency planning into account because 
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c) NASA offTcials have Indicated that the CRAf mission may not 
require Pu-238 at all, and that solar power may suffice in this case 



d) The "U.S. Navy mission" requiring Pu-238 was to require 21 
kilograms of fuel, not 25,5 kilograms as stated on page 1-3, 
according to a conversation I had with a representative of the 
Nuclear Weapons Council. 



&) The Navy would not confirm that this mission had been fully 
funded or that it was in fact going to proceed as planned. 
Therefore this mission should not be cited as evidence of need for 
additional Pu-238 production. 

A careful ejcamination of the demands for new productTon of 
plutonium-238 asserted by the DEIS shows no verifiable requirement 
for more plutonium-238 than has already been produced. 

Therefore, the hazards associated with further production of 
plutoniurtH238 are not justified by any verifiable demand. 



of plutonium-238. The time required for target 
fabrication, irradiation, cooling, processing, and 
placing it in a usable form necessitates that a 
moderate amount of materia? be fn inventory to meet 
the mission deployment schedules in advance of full 
mission funding. The inventory essentially will be 
depleted after production of the CRAF and Cassini 
mission power supplies* It is prudent material 
management to replenish and maintain a national 
strategic inventory of quality pi utOnium-238 to meet 
future mission requirements. 

NASA has provided requirements to the Nuclear 
Weapons Council for radioisotope thermoelectric 
generators, which include requirements for the CRAF 
mission, and DOC is proceeding to meet those 
requi rements. 

The Navy mi^ssion material requirements reflected in 
the Uraft tlb represents revised needs from those 
presented in the 1989 Nuclear Vieapons Council 
report. The more recent Nuclear Weapons Council 
study (October 1990), which OOE references in 
Section 1.2 of the EIS, has revised these 
requirements to 22 kilograms. 

The Nuclear Weapons Council study of October 1990, 
which is referenced in Section 1.2 of the EIS, 
indicated that DOE should be prepared to provide 
plutonium-238 for the referenced Navy mission. 
While the timing and final decision on mission 
funding might or might not be resolved, DOE has 
received a formal request to ensure that material 
exists to meet the mission requirements; 
consequently, the material requirement must be 
factored into inventory management and production 
decisions* 
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Response 



Thank you for your consideration of these comments. Please contact 
me if you have any questions about them. 

Sincerely, 



Steven Aftergood 
Senior Research Analyst 
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COMMENTS OF BRIAN COSTNER 

ENERGY RESEARCH FOUNDATION 

537 HADEN STREET 

COLUMBIA, SOUTH CAROLINA 29205 
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June 15, 1990 

Mr, S. R. Wright. Director 

Envi ronmental Di vi si on 

U.S- Department of Energy 

Savannah River Operations Office 

Post Office Box A 

Aiken, South Carolina 29802 

Mr, Wright, 

I would like to have the following written comments considered in 
the evaluation of the Department of Energy's [DOE's] Hay, 1990 Draft 
Environmental Impact Statement [DEIS], "Continued Operation of K-, 
L-, and P-Reactors, Savannah River Site, Aiken, South Carolina", 
DOE/EIS-0147D, These are in addition to the oral consents I offered 
at the public hearing in Aiken, SC on June 8, 1990. 

As several persons have pointed out, there are serious inadeguacfes 
in this DEIS. At a time when DOE is trying to restore its public 
credibility, the release of such a poor document is a step in the 
wrong direction. I urge you to give consideration to these 
commentors' remarks and to answer them in a new DEIS. This new DEIS 
should be released with ample time for public comment, including at 
least 30 days notice before any public hearing. 

I will focus my remarks on three areas: the question of "continued 
operation" v. reactor restart, the socioeconomic impact of Savannah 
River [SR] operations, and the need for the proposed action. In no 
way should my not addressing other issues be construed as acceptance 
of statements made in the DEIS. 

"Continued Operation" v. Reactor Restart 

DOE'S insistence that this EIS is on "Continued Operation" of the SR 
reactors highlights the unwillingness of the Department to encourage 



Please see the response to Comment L-05-01 on 
continued operation. 
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open discussion of the significant issues at hand. Having chosen 
this phrase, it seems clear that the DEIS downplays relevant events 
in order to avoid admitting that the major action underway is. in 
fact, the restart program. 

The DEIS misleads the public in its description of the events 
leading to the shut down of the SR reactors- In the foreword, the 
document states that, *'DOE started P-Reactor following resolution of 
the seismic concerns. After this startup, the Operating Contractor 
and DOE jointly decided that further improvements in operation and 
management were necessary- These improvements are being made and 
verified." (at page v, paragraph 4) 

This description dramatically understates the significance of the 
events that led to the shut down. It does not adequately describe 
the management problems within DOE and its contractors, the serious 
lapses in safety performance and environmental protection that have 
plagued SR operations, or the poor condition of the physical 
facilities at the time of the shut down. Why? 

The DEIS even goes so far as to suggest that "[tjhree SRS reactors 

(K, L, and P) are operational These reactors currently 

produce..," (at page 1-1, paragraph 4) Any such indication that the 
reactors are currently capable of production is completely out of 
accord with every other review of these reactors. By what standards 
and by whom have these reactors been deemed operational? If they 
are operational, why are they not operating? What is the most 
recent date on which each of these reactors produced nuclear 
materials? 
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DOE has revised the fourth paragraph on page v of 
the Foreword to address the comment. Section 

4.1.3,1*1 of the EIS provides a full discussion of 
the events. 



Further, the DEIS de-emphasizes 
implemented since the shut down, 
attempts to rally behind these p 
public relations efforts. In th 
statements by DOE an6 Westinghou 
to convey the message that busin 
Dramatic efforts have been made 
and the public that a significan 
operations at SR is taking place 
phrase "Continued Operation"? 



the significance of programs 

This is inconsistent with DOE's 
rograms in its congressional and 
e months since the shut down, 
se officials have consistently tried 
ess would not continue as usual. 
to convince the Congress, the media 
t change in the management and 
. Why then does this DEIS use the 



Please see the response to Comment L-05-01 on 
continued operation. The most recent period during 
which each of these reactors produced nuclear 
material was in the spring of 1988. 
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CoTTttnent 



Perhaps one reason is nut's concern witn its cnoice ot tne no action 
alternative. The DEIS defines "no action" as '*the continuation of a 
present course of action {i.e., no change from a current level of 
management intensity or current management direction)." (at page 
2-4, paragraph 1) 

The DEIS describes, as one of its alternatives, to "[cjontinue to 
operate K-, L-, and P-Reactors at SRS to produce nuclear 
materials. ., This is the preferred alternative. . .and represents no 
change from the current situation (i-e*, no action)," (at page 2-1, 
paragraph 1) Yet when the notice of intent to prepare this tIS was 
first published, the no action alternative was to "[tjerminate K-, 
L-, and P-Reactors operation consistent with other production 
options (i.e*, the so-ca??ed Wo Actroft aHerr^ative}.*^ IFederal 
Register, Vol. 54, No. 53, March 21, 1989, page 11562) 

Even though the DEIS states that '*Ct]his EIS will be completed prior 
to any decision on the startup of K-, L- or P-Reactor. . ." (at page 
vi , paragraph 1), at some time between the filing of the notice of 
intent and the release of this DEIS, the "present course of action" 
changed drastically. This raises several questions which should be 
answered in a revised DEIS: 



1) 



Why was the no action alternative changed from that listed in 
the notice of intent to that included in this DEIS? 



Response 



I I 



I I I 



ine LLy nas stateo cnat cnere are two oistincL 
interpretations of "no action." One involves 
situations in which there is an ongoing program 
initiated under existing legislation and 
regulations. In these cases, "no action" is "no 
change" from current management direction. 
''Therefore, the 'no action' alternative may be 
thought of in terras of continuing with the present 
course of action until that action is changed" 
("Forty Most Asked Questions Concerning CEQ's 
National Environinenfcal Policy Act Regulations, 46 TR 
18027). Because extended outages for modifications 
are part of reactor operation (and recognized as 
such by the NPC for its licensees), the resumption 
of production following such an outage is also part 
of the continuing operation of the reactors - 



The Notice of Intent announced the DOE intention to 
prepare an EIS and invited the public to participate 
in a Scoping process to define issues to be 
evaluated in the EIS. DOE considered public 
comments received during the scoping process in its 
planning for the EIS, OOE prepared an 
Impleinentation Plan to record the results of scoping 
and provide guidance in the preparation of the EIS. 
The Innplementation Plan, which was made available to 
the public on request, defined the alternatives, 
including no action, that the EIS would evaluate. 
Also, please see the response to Comment L-48-04 on 
no action. 
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Table C-5. DOE Responses to Comments on Draft EIS 



Coiuent 



redefinition of the no action alternative not constitute a 
decision? 



Response 



"Any decision'- srefefs to the choice of one of the 
aHernatives presented in the EIS and published in 
the Record of Decision, 



/ 



J-t V 
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L-4a^)8 



L-48-09 



I 

OS 
m 



L-48-10 



L-48-T] 



:>j wnTcn oecisionsisj is tarej Demg delayed until after 
completion of the EIS? 



4) How does Secretary Watkins' May 1 announcement of a proposed 
restart schedule not constitute a decision? 



5) 



7) 



4 II^J 



If the reactors Are not now oneratiD'^, and 

iprfien this EIS began, how can the no action alternative be to 

"continue to operate K-, L-, and P-Reactors"? 



6) Given the definition of the no action alternative at the time 
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tiie re«eftnitian of this 



alternative consistent with the findings of the scoping period? 



How does the establishment of offices dedicated to the restart 
of the reactors both within DOE and the operating contractor 
not reflect a significant change from the previous level of 
nanageoent intensity or directions? 



Several statements within the DEIS hint at the significance of the 
current restart effort- For instance, the DEIS states that 
1ti]ntemal and external reviews of existing practices have resulted 
in a number of ongoing modifications in both systems and operating 
practices for these reactors." (at page 2-8, paragraph 1) 






Gi van that the establ i shment of external 

a relatively recent occurrence and that these reviews have resulted 
in significant changes in plant operations ^ how and by whom was it 
determined that these reviews constitute no change in management 



The Record of Decision, to be published no sooner 
than 30 days after the publication of the Final EIS, 
will document the DOE decision on the alternatives 
presented. 

The announcement did not constitute a decision to 
start up the reactors- Rather, it was a proposed 

schedule for preparing the reactors for production, 
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continued operation and L-48-04 on no action- 



Please see the response to Comment L-46-04 on no 
action- 



The reorganizations of the DOE and WSRC entities 
responsible for reactor operation were made in 
response to internal and external evaluations of 
organizational effectiveness in achieving the 
unchanged goal of resuming reactor production as 
soon as safety-related concerns were resolved- 



Table C-5« DOE Responses to Connents on Draft EIS 



Conoent 
Nui^er 



Conment 



Response 



infAfficitu nr Hirartion? Furth€t*^ how ^nd b^ >fhD™ y8is it d^t^rtDi H^d 
that iB^ 7 eneittat ion of these a»difi cations in both systems and 
operating practices constitutes '*no action" for the purposes of this 
EIS? 



I _yift_l5 



Tha rl-1 c^f- 4 rtr-f -inn haf-uaan 3n FT^ i\n /-nnf -iniiArl nnaraf -inn ;inH ^n PT^ nn 

reactor restart is significant- The public's ability to 
floeaningfully participate in the decision-oiaking process has been 
hankered by DOE*s refusal to expose the restart program to the EIS 
process in a timely manner. The result is that ODE has comnitted 
■iciTsi^iu 4^9 K-iii-inn 3ah ^"ito ""^^rs of activit^ b^ thousands of v^rkers 
to a progran that may not be needed ai\d that may have negative 
1ong-tenn impacts to the environment. 



DOE di sa'^ress^ The i nf orm^ti on as rftlated to 
continued operation and reactor restart would be the 
same, as would the alternatives and the 
environmental impacts. The public has had ample 
opportunity to comment on the proposed action and 
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On October 19, J988^ the Energy fiesearch Fovrtdation, the Natural 

Da^ntirr-a.^ n^-fanf^o Cnttnr^l anil f^^aAAnAaa-A II^A ITCUtTiae-Fart -fh^-F tHan^ 

Secretary of Energy 3ohn Herri ngton begin an EIS on the proposed 
restart of the SU reactors- It was clear to us that the restart 
effort would constitute a major federal action. 
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that national security would be jeopardized if the reactors were not 
restarted within a few months- A national security crisis has not 
emerged. In fact, relations between the United States and the 
Soviet Union have improved dramatically while the reactors have been 



1-^46-13 



The EIS should have begun before commitments to the restart program 
were made. Only then could the EIS have fairly considered the 
alternatives and allowed for meaningful public participation- As it 
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decision that has already been made. 



Please see the response to Comment L-05-01 on 
continued operation. In December 1989, Secretary 
Watkins informed the Congressional Anned Services 
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decisionmaking process wfN be enhanced by the 
information and opportunity for public comment 
presented by the EIS, the Department will complete 
the EIS before it makes any decision to resume 
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Savannah River Site." 



Socioeconomic Impact of Savannah River Operations 



^r 









I ifcr 



i lies tJi^ SOv 1 DtrCCuDuSl C 1 



^^x 

L 






selectively- As a result, the public is not provided with an 



additional socioeconomic information. 






Table C"5, OOE Responses to Cowtnents on Draft EIS 



Cormnent 
Number 



t 



L-48-15 



L-48-16 



Comment 



Response 



understandable analysis of the interaction between SR operations and 
the surroundir^g coimnunity. 

In additional to certain demographic descriptions, the DEIS offers 
little more thati three statetc^nts regarding soct oeconomi c inrpacts. 
These are: 



1) 



2) 



"The SRS has contributed substantially to the rise in the 
standard of living in the Site region. The FY 1989 SRS 
operating budget was $3,2 billion, and the FY 1990 budget is 
nearly $3.7 billion." (at page 3-8 » paragraph 5) 

". .-.termination of K-, L-, and P-Reactor operation would result 
in the loss of an estimated 9»600 Jobs at SRS." (at page 4-131, 



9' 



h 






3) 



"Termination would sharply reduce direct expenditures by DOE 
for local purchases and wages and salaries- There would be a 
consequent secondary loss to the local econooy of a large 
number of jobs, as well as taxes to local and state 

lovernments, due to the reduction in staffing and wages at 

RS." (at page 4-132, paragraph 1) 

Wo effort is made to clarify the significance of these statements, 
nor is any effort made to explain their basis. These statements are 
merely assertions and depict a very narrow interpretation of the 
available data. At the very least, a revised DEIS should answer the 
following; 



1) 



2) 



How ntuch have SR operations contributed to the increased 
standard of living in the region? How have SR operations 
affected property values, rental rates and overall inflation 
the surrounding communities? 

How much of the SRS operating budget goes into the local 
economy? 



in 



Section 3-2.5 of the EIS describes the economy of 
the SRS area. 



The SRS operating budget pays for labor, material s^ 
and equipments DOE estimates that 15 percent of 
total costs are for materials, 75 percent for labor, 
and the remainder for equipment. For a large 
manufacturing complex, expenditures for labor and 
materials generally go into the local economy; 
equipment is generally purchased from outside the 
area. Labor expenditures need to be adjusted for 
taxes i social security withholding; and savings . 
This is generally about 30 percent of the total 
payroll- Thus, a general estimate of the amount of 
the SRS budget going into the local area is about 
70 percent. 



Table C-5. OOE Responses to Comments on Draft EIS 



Comment 
Number 



L-48-17 



L-4S^18 



o 

I 

^ L-48-19 



L-4e-20 



Conment 



3) 



4) 



5) 



What is the relationship between the demands placed on local 
governments to provide services (education, water and sewer 
servfce, health care, pvblic safety, etc.) for SR employees and 
tax revenues generated by SR operations? 



What will be the effect of restarting the SR reactors on the 
existing workforce? Hov many of the 9;600 employees threatened 
with job loss if the reactors are not restarted will continue 
to be employed after restart? Will the job descriptions of any 
of these employees change after restart? If so, how? 



Why goes the DEIS not consider other employment options for the 
9,600 workers threatened with job loss (such as transferring 






i-f^l av^f art 






A^r^rknh ami nsf -i t\n 



decommissioning projects)? 



Need for t he Proposed Action 



The very notion that an EIS can be fairly completed without allowing 
the public to consider the need for the project is contrary to good 
policy-making. If the EIS is to weigh the costs and benefits of the 






an absolute variable. 
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Response 



If the K-. L-, and P-Reactors resume productTon, no 
changes should occur at SRS that would impact the 
fiscal structures of the counties, cities, and 
school districts- Thus, the existing relationship 
between demand for services and revenues for SRS 
employees and their families will not change. If 
there are changes in the workforce, corresponding 
changes in the local communities can be assunmd. 

After the resumption of production at all three 
reactors, there would be some reduction in the 

I — - - 

workforce, primarily subcontractor personnel 
assigned to special tasks and project personnel 
engaged in physical modifications. An assessment of 
workforce requirements and skills needed for 
long-tenn operation is under way. Specific changes 
to job descriptions are not available* 

The scope of this EIS is the continued operation of 
the three reactors. Other activities and their 

Amnl/iumanf haaHc snA clr^11 raniii ramAnf c arA haunnH 

the scope of this ^IS* However, the skills of the 
reactor workers are not necessarily totally 
transferrable to the skills required for cleanup or 
decontamination. 



Please see to the response to Comment L-02-01 on 



The DEIS presents several conclusions about the need for restarting 
the SR reactors. The remainder of my comments highlight some of 
these conclusions and request that certain questions be answered in 
a revTS&d DEIS. 
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Comment 
Number 



Conmen t 



Response 



L.-4S-21 



r_dfu?? 



N5 



L-48-23 



"Current forecasts of nuclear material needs indicate,.." (at 
page 1-1, paragraph 5) 

1) How current are the forecasts for each nuclear material under 
consideration? 



9^ V^n Vho f nirera«i- c fni* ^»*^ f t urn iramii rAmonf c fnv niirl oan waannrtc 

take into account the substantial changes in the need for this 
material that have taken place since January 19, 1989? 

"Many factors are considered in the development of the NWSM, 

\ \^\, I V^J ^ >^^ •*«VI^C Jta^U^ Vfl UJI? IIU\.I ^Oll IJC9 tfCi ICLV |/IVUV^UIV/II 91 )U 

fabrication facilities." (at page 1-2, paragraph 5) 



1) 



2) 



What was the status of the nuclear material production and 
, fabrication facilities considered to be at the time the current 

hitjcu ^z^ II u . I u.. .J ^ . .^- j.1^*^ j^L 1 J. I I-*} 

Does the NWSM signed by President Reagan on January 19, 1989 
assume the capability to operate K-, L- and P-reactors? 






-r t^ i 



4 it I^L J 



4) 



IT tne NWin assumes ^-, l- or K-reactors are capaoJe ot 
operating, what power level (s) does it assume? 

Did DOE ackno'wl edge that this EIS should be completed and that 
outstanding safety issues should be resolved prior to the NWSM 
being signed^ 



"Issuance of the 1990-1995 NWSM,., is expected in the near future." 
(at page 1-2, paragraph 5) 



1) 



WilT the results of the EIS, or of ongoing safety reviews, be 
considered in determining the status of nuclear material 
production and fabrication facilities in the 1990^1995 NWSM? 



President Bush approved the most recent NWSM on 
July 12, 1990, DOE has revised Appendix A and 
Section 1*2 of the EIS. and has incorporated chances 
that are consistent with the July 1990 NWSM. In 
addition, a potential reduced^need scenario was 
evaluated, and is considered in the EIS, The 
plutonTum-238 requirement was defined in a 
memo rand um from Charles M* Kerzf el d , Chai nnan # 
Nuclear ^eapo^^s Cou^o'^, OOE refers to this 
memorandum in Section 1-2 of the Final EIS* Also 
please see the response to Comment L-02-01 on need. 



Detailed information on the derivation of the NWSM 
or on the determinations made are beyond the scope 
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Comment 
^f umber 



L-48^24 



L-43-25 



L-4S-26 



L-4a^27 
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L^48-28 



L-44f-i;y 



Cofnnent 



2) 



If the 1990-1995 MWSM is completed prior to completion of this 
£15, will Appendix A of this EIS be re-examined in light of the 
new NWSM? 



3) What factors have led to the delay of issuance of this NWSM? 

"In addition to the material required by the NWSM, there is a need 
for relatively small quantities of nuclear materials for other 
applications**.^* (at page 1-3, paragraph 2) 



1) 



How much tritium is needed for non-weapons research and 
development? for commerica! and medical applications? 



2) What is the demand for californium-252, araericium-242. 



1^ m* fe ■ ^ w ^h. dm. 






3) 



4) 



Can demand for these materials be met without restart of the SR 
reactors? 

How many Savannah River reactors operating at what power level 
and for how long would be required to meet the need for these 
materials? 



5) How significant is production of these materials considered to 
be in determining the need for the proposed action of this EIS? 

*'At present, DOE has approximately 59 kilograms of plutonium-238 in 
inventory. Approximately 71,1 kilograms of plutonium-238 are needed 
in the near term.,,. The SRS reactors are considered to be the only 
facilities capable of meeting these near-term needs," {at pages 1-3, 
paragraph 4) 

1) Does this EIS consider alternative methods of fueling 
satellites, specifically solar power? If not, why not? 



Response 



Yes. The President approved the 1990-1995 NWSM on 
July 12, 1990; DOE has updated Appendix A of the EIS, 



Any such factors are beyond the scope of this EIS. 



Historically, commercial sales are about 200 grams 
per year; 100 grams are used for nonweapons research 
and devel opment . 



At present, there is no demand for these isotopes; 
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material requirements established in the NWSM 
enables DOE to satisfy requests for these materials. 



DOE has revised Section 1.2 to reflect recent 
changes in plutoniuffH238 requirements. 



_ r 

or 



me uuL roie is lo suppiy tne qudiiLiti 
requested materials for missions identified by the 
user agencies. The material requirements defined by 
the mission specialists in the respective agencies 
reflect their judgments as addressed in their 
mission documents or EISs with respect to the 
applicability of solar or other alternative power 
sources for these missions, and are beyond the scope 
of this EIS. 



Table C-5* OOE Responses to Comments on Draft EIS 



Comment 

Number 



L-48-30 



1-43-31 
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L-48-32 



L-48-33 



L^48-34 



Comment 



2) 



What does "near-term" refer to? What are the scheduling 
requirements for each of the projects listed? 



3) Why TS 17.9 kilograms needed in the working inventory? Why not 
18? or 15? or 5? 

"Although not currently anticipated, a need for the production of 



^ J^ _T..A_ 
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weujJOiis-yT due ]jsuminuiii in ^kj retftiurs touic oeveiu^J in tne 

future-" (at page 1-3, paragraph 5) 



1) 



How significantly does th^ "not currently anticipated" need for 
weapons-grade plutonium figure into the need for the proposed 
action? 



"DOE has evaluated several other alternatives to the production of 
the reauired Quantities of tritium in SRS reactors. .- .there are no 

■ ■ — ■ - - ■ 

reasonable alternatives to the continued operation of K-, L-, and 
P-Reactors to meet nuclear materials requirements-.." {at page Z-1 , 
paragraph 4 thru page 2-3, parstgraph 5) 



1) 



Could any of these alternatives satisfy requirements for that 
tritium not required by the NWSH? 



2) 



When comparing the costs and time involved in making 
alternative production capacity available to the preferred 
alternative, was the substantial investment of money and time 
already put into the SR restart program a consideration? 



Response 



"Near-term" refers to the current budget planning 
cycle of FY 1990 to FY 1995. The GRAF and Cassini 
NASA spacecraft are scheduled for launch in August 
1995 and April 1996. respectively. Plutoniyin-238 
will be removed from inventory in August 1990 and 
continue through 1994 to support these missions. 
The DOE program requires withdrawal from inventory 
in FY 1990 and 1991. The OOD mission would require 
withdrawal of inventory in FY 1991. 1992, and 1993. 

The working inventory consists of manufacturing 
process pipelines, annual inventory decay, process 
waste, scrap generation and recycle, safety and 
qualification test units, and allowance for 
mHnufacturi ng eff i ci enci es . Thes^ vdl ues are based 
upon prior experience and are estimated for each 
separate production process. 

Because there is no currently defined requirement to 
provide new plutonium-239, it is not a significant 
factor in the need for the continued operation of 
the SRS reactors. 



The quantities of tritium required for nonweapons 
purposes could be produced by other reactors, but at 
a penalty in cost; other penalties would also be 
incurred. Therefore, these alternatives are not 
considered reasonable because continued operation of 
the SRS reactors would still be necessary to meet 
the requirements of the NWSM. 

No> 
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Comment 

Number 



L-48-35 



L-48-36 



L-48-37 



L-48-38 



L-48-39 



L^4S-40 



L-48-41 
L-48-42 



Table C-5. DOE Responses to Comments on Draft EIS 



Comment 



3) Has an analysis been done to determine whether or not changes 
in the U.S* nuclear arsenal since signing of the January, 1989 
NWSM affect tritium production requirements? If so, what was 
the outcome of the analysis? If not, why not? 

"Primarily because of schedule requirements for National Aeronautics 
and Space AdministratTOn projects and a classified Navy mission, 
continuing the production of plutonium-238 in SRS reactors is the 
only reasonable alternative," (at page 2-3, paragraph 3) 



1) 



Z) 



3) 



4) 



5) 



What are the schedule requirements referred to in this 
statement? 

Have any of these schedule requirements changed since work on 
this EIS began? 

At what time would the existing plutonium-238 supply be 
exhausted given current schedule requirements? 

What would be the schedule delays incurred by using alternative 
production sources? 

Were methods of reducing plutonium requirements in these 
programs examined, including the use of solar power and methods 
of conservation? 



7) 



How many Savannah River reactors operating at what powe 
level (s) and for how long would be required to meet the 
requirements for plutonium-238? 



r 

these 



Thank you for consideration of these comments. I look forward 
hearing the Department's response to these and other comments 
offered on the DEIS. 

Sincerely, 



to 



Respon 



Please 
NWSM. 



see the response to Comment L-48-21 on the 



Please see the response to Conment L-46-30 on 
schedules* 

The scheduled requirements have changed; see the 
revised Section 1 ,2* 

The current inventory of quality, specification- 
grade material would be exhausted by 1993- 

There are no reasonable alternatives to produce new 
plutonium-238 on schedule to meet current 
requirements* 

Yes. Also, please see the response to Comment 
L-48-29 on the DOE role. 



6) Were all potential sources of existing plutonium-238 considered? Ves. 



One reactor operating at a 50-percent power level 
would produce an estimated 15 kilograms of 
plutonium-238 annually. That production rate on a 
long*-term basis would meet plutonium-Z38 material 
requi rements. 



Brian Costner 
Di rector 
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June 25, 1990 

Mr. S- R. Wright 

U.S. Department of Energy 

Savannah River Operations Office 

Post Office Box A 

Aikeft, South Carolina 29802 

Dear Mr. Wright: 

This letter is written to offer the coments of the 
Beaufort-Jasper Hater and Sever Authority on the Draft Environmental 
Intact Statement (E.I.SJ concerning the continued operation of the 
K, L, and P reactors at the Savannah River site. We provided verbal 
testimony at the public hearing held on May 31. 1990 in Savannah, 
Georgia, and this letter is a re-statement and elaboration of the 
points we made on that occasion. 

On May 8, 1989 we provided you a letter outlining, in response 
to O.O.E.'s request, those issues we felt should be addressed in the 
E.I.S.. A copy of this letter is attached. We have reviewed the 
draft E.I.S- and in general did not find the docusient responsive to 
the issues we raised in that letter « 

The first issue we raised concerned the health effects of low 
level radiation and the steps necessary to reduce/minimize the 
release of radiation to the Savannah River. The report, in our 
opinion, does not adequately address this issue and in fact, we 
learn from the document that D^O.E« proposes to increase the amount 
of radiation released to the Savannah River rather than reduce it. 



The EIS addresses the issue of low-level radiation 
exposure in several sections: Section 3*7.1 
describes the radiation environment in the SRS 
vicinity and the minute contribution inade by SRS to 
that environment; Section 4.1,2 describes the 
expected minor radiological impacts of reactor 
operation, including the dose commitments to 
individuals and nearby and downstream population 
groups and the consequent calculated health effects; 
Section 4.1,6 presents the cumulative radiological 
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Comment 
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Conoent 



Response 



I 



L-49-02 



The second issae involved the effects of plant operations on 
the River at ti«ies of extended low flows. The E.I.S, argues that 
such low flows (102-130 obs) do not create problems for plant 
operations. There is no discussion of the relative environmental 
impact of accidents or releases on a very low flow situation as 
opposed to a high flow or nomal flow situations* 



impacts of all facilities on and adjacent to the 
SRS; and Appendix B describes the monitoring 
programs for low-level radiation in the environment, 
and epidemiological studies on the risks from SRS 
operations. Also^ please see the responses to 
Ccmments L-02-02 on health risk and L-06-03 on 
environuental in^acts. 

As a result of covnents on the draft EIS from EPA, 
other agencies, and the public, DOE is reevaluating 
options for the disposal of disasseal>ly-basin purge 
water. Section 4.1,2.3 of the EIS demonstrates that 
continuing the use of the seepage basins would 
result In lower public exposure to tritium than 
would direct discharge; Section 4-5.3 indicates that 
moderator detritiation cannot be Justified on a 
dose-aversion basis. 

Historically^ releases during low-flow conditions in 
the Savannah River have not had a inaterially greater 
effect on downstream users than the effect that 
occurs during normal flow periods. Concentrations 
of tritium from SRS releases are substantially below 
the EPA drinking-ttfater standard of 4.0 mi 1 1 i rem/year 
under these conditions. The concentration of 
tritium in the river is a function of river flow and 
the quantities released from reactors and support 
facilities at SRS- Both of these quantities will 
vary from year to year, as described in the annual 
Environmental Honitoring Reports for SRS, which are 
cited in the EIS- However, at Hver flows below 
about 117 cubic meters per second at the Site, 
pumping cooling water to operate more than one 
reactor at SRS is not possible (Section 3-4.1,2), 
thus limiting tritium potentially discharged from 
the Site. Reactor accidents do not produce direct 
releases of radioactive ooaterials to the river* 
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Comment 
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L^49"03 



L-49-04 
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L-49-05 



Comment 



The third issue involved the impact of restart on the small 
streams and particularly the potential for scouring and flushing of 
pollutants into the River as restart occurs. This issue is not 
addressed at all * 

In general, the conclusion of the E_I,S. regarding the water 
quality of the Savannah River and the down stream drinking water 
users is; 

1. Radioactive pollutants particularly tritium, are being and 
will continue to be released into the River system, but the levels 
are low and therefore acceptable. 

2. Drinking water users at Seaufort-Jasper and Port Wentworth 
are receiving a steady concentration of radioactive trHium in their 
water supply but these levels are below current drinking water 
standards and are therefore acceptable- 

3. A change in operating procedures will increase the 25 year 
average annual liquid release of radioactivity 2.4 times from 7,100 
Cl/yr. to 17,100 Cl/yr, but levels are still low and therefore this 
increase is acceptable. 

In a general sense, the Beaufort- Jasper Water and Sewer 
Authority believes that the E.I.S, does not make the case that 
continued and particularly increased discharges of radioactive 
pollutants to the Savannah River is either necessary or desirable. 
It treats the continued liquid release of 11,600 curies per year of 
tritium to the water supply as an inescapable, inevitable 
consequence of continued reactor operation. 

D.O.E. may in fact be able to show that the cost of eliminating 
this radioactive discharge is so great and the resulting reduction 
in health risk so small that it is not reasonable to attempt. The 
E.I.S- however, does not do this and therefore no evaluation of cost 
vs benefit is possible* 



Response 



Section 4,1.2.4 describes the small quantities of 
cesium-137 flushed into the Savannah River by the 
cooling water discharged from each of the reactors 



The calculated risk from drinking water taken from 
the Savannah River without tritium removal from 
current and new facilities is an additional 0.0038 
fatal cancer per year Cor 1 additional cancer 
fatality every 260 years) in the water-using 
population of 317,000 to be served in the future in 
Port Wentworth and Beaufort^-Jasper (Sections 3,4, K4 
and 3.7.1.Z of the EIS), An average U-S, population 
of this size would be expected to have about 600 
cancer deaths each year from all causes. 



Section 4.5.3 of the EIS describes the processes 
considered for detritiation of the heavy-water 
coolant/moderator, which is the source of the 
reactor-origin tritium discharges, their estimated 
costs, and the dose-reduction benefits- As that 
section indicates, the cost per unit collective dose 
(and health risk) averted greatly exceeds the 
guidelines used by NRC to judge the need for 
reductions in effluents from commercial powerplants 
(10 CFR 50, Appendix I; NRC Regulatory Guide 1,110). 
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L-49^07 



L-49-Oa 



L-49^09 



Coirenent 



The Savannah River is the only dependable long term water 
supply available to the residents of Beaufort and Jasper Counties, 
South Carolina. The 0.0*E. Savannah River facilities constitute the 
single greatest potential threat to this resource. The E^I-S* 
however fails to discuss in understandable terms the risk to the 
water quality from nuclear accidents. We are unable to draw 
conclusions from the document about what would happen to the water 
supply, if for example, a Chernoble type accident were to occur. 
Again, this risk may be small, or the impact minor but the document 
does not explain. This is of special concern to us since, if the 
River were contaminated for any length of time, we could not 
withdraw water and the 50,000+ people dependant upon this supply 
would be without drinking water. Could this happen? 

In conclusion, while the draft E*I.S* is a comprehensive and 
generally thorough document, it does not, in the Authority's 
opinTonj adequately address the situation of the down stream water 
users. We request therefore that the document be amended to show 
the following information and discuss the following issues* 

1. The document should contain a comparison chart and discuss 
the radioactivity levels in the Savannah River from stations above 
the plant (Augusta) and stations below the plant (Beaufort-Jasper 
and Port Wentworth). This information is available in O.O.E. 
files. It should additionally project the increased tritium 
concentration in the Beaufort-Jasper Water and Sewer Authority's 
water supply from continued operations with direct discharge. 

2. The document should contain an analysis of the costs of 
installing and operating a wastewater treatment facility to remo 
tritium from the disassembly basin purge water discharge. 



remove 



3. The document should contain an analysis of the impacts on 
the Savannah River and the down stream water supply of a serious 
accident at the reactors* This analysis should be written in an 
understandable fashion and should specifically address the length of 
time the River might be contaminated. 



Response 



As described in Section 4,1.3 of the EIS, there is 
no credible risk to water quality from SRS reactor 
accidents, because any potential liquid releases 
would be retained in lined basins on SRS. The 
Chernobyl reactor was constructed with a combustible 
graphite moderator, which burned as a consequence of 
the accident and dispersed radioactivity to the air 
and ground. Because of the fundamental differences 
between SRS and Chernobyl reactors, a similar 
accident is physically impossible at the SRS 
reactors, which are moderated with heavy water. 



DOE has added the requested information to Section 
3.7.1.2, Table 3-11. 



Please see the response to Comment L-49-05 on 
detritiation. 



Please see the response to Comment L-49-06 on 
accidents. An unlikely release of contaminants from 
SRS would take an estimated 1 *5 to 3 days to reach 
the Beaufort- Jasper intakes and an equal time to 
pass this point, depending on the volume of the^ 
release, its dispersion or mixing rate in the river, 
the river flow velocity, and tidal effects in the 
lower reaches of the river. 
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L-49^10 As a final note we hereby formany express our opposition to The revised Section 4 J. 2 discusses the discharge of 

O.O.E.'s announced intention as discussed on page 4-24 of the draft disassembly-basin purge water to reactor seepage 

E.I.S- to change the discharge of disassembly basin purge water from basins. Also please see the response to Comment 

seepage ponds to the surface stream system. D.O-E. should be L-49-01 on tritium discharges, 
committed to reducing the level of radioactive pollution in the 
water supply not increasing it. 

Thank you for the opportunity of making these comments. 

Sincerely, 



Will am D. Moss, 3r 
General Manager 



o WDM:mm 
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c-c. Board Members 

Honorable Strom Thunnond 

Honorable Ernest F. Hollings 

Honorable Carroll A* Campbell, Or. 

Honorable Arthur Raven e1 , Jr. 

Senator James M. Waddell, Jr* 

Representative Harriet KeyserTing 

Representative Holly Cork 

Representative Juanita White 

Mr. William Bowen, Chairman, Beaufort County Council 

Mr* David P. Lowther, Chairman, Jasper County Council 

Mr, J. C- Smoak, Mayor, Town of Hardeeville 

Mr. Joseph Malphrus, Mayor, Town of Ridgeland 

Wholesale Customers 

Mr. Alfred Vang, Executive Director, S.C. Water Resources 

Commission 

Mr. Michael Jarrett, Commissioner, S.C. Dept. of Health and 

Envi ronmental Control 

S.C* Department of Health and 



Mr. James A. Joy, III, 
Envrionmentat Control 

Mr. William C. Rowell, 



S.C* Department of Health and 



Envi ronmental Control 

Ms. Becky Shortland, Executive Assistant, The Georgia 

Conservancy 



Table C-5, DOE Responses to Comments on Draft EIS 



Cotrment 

Number Comment 



Response 



L-50 COMMENTS OF ROBERT P. COLBORM 



June 20, T990 

P.O. Box 466 

Bluff ton, SC 29910 



Mr. S. R. Wright 
Director of Environment 
U, S. Dept^ of Energy 
Savannah River Operations 
P.O. Box A 
Aiken, SC 29802 

Dear Mr, Wright: 

( L-50-01 I am writing to express my opinion on the possible restart of Comments noted 

^ the reactors at the Savannah River Plant* I attended the morning 

N5 session at the recent hearing at the Desoto Hilton in Savannah, but 

did not speak. Quite frankly, I was embarrased by the lack of 

courtesy and decorum of many of the speakers. 

In spite of the rude behavior exhibited, the issue of the 
restart is what's important- I would like to register my opposition 
to such an action. 

About the only qualification I have to discuss this issue is 
the fact that I am a member of the human race, and a resident of 
this planet. The time has come to realize we are all weinbers of 
this human race, and all residents of the planet, regardless of the 
differences that seem to divide us. Nationalities^ races* 
religions, in-groups, out-groups, . .all these concepts pale in the 
face of death. 

I am trying to reduce this issue to its simplest. Torget 
science, forget technology, forget ecology, forget politics* This 
is just plain common sense - surely which enough of us have in the 
final analysis- 
It doesn't make sense to kill ourselvesi 
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I'm sure your job is very difficult, and I must thank you for 
being accessible to all who have something to say on this very 
important issue. I know you* re a meiriier of the human race and 
you Ml do the best you can. 

With best regards, 



Robert P. Col born 



o 
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L^51-01 



L-51-02 



L-51-03 



Mr. S-R* Wright 

Director, Environment Division 

U.S. Dept. of Energy 

Savannah RWer Operations Office 

P.O, Box A 

Aiken, SX. 29802 

Dear Mr* Wright: 

The purpose of ny letter is to state my concerns about the 
continued operation of the Savannah River Nuclear Plant K-« L-, and 
P reactors. It is my understanding that this plant's purpose is to 
produce fuel for the creation of nuclear weapons. 

I have major concerns, vifhich from my perspective support the 
closing of the reactors at the Savannah River Plant, The first 
concern relates to the safety of the plant's reactors, and the 
environmental impacts resulting from their operation. Available 
documentation has indicated that the plant has consistently failed 
to meet various safety and environmental standards established by 
the Clean Water Act and Nuclear Re9ulatory Commission (NRC). 



Specifically, the super heated water that is dispersed into the 
river is significantly higher then >«hat is allowable under the Clean 
Water Act. Additional ly« it has been documented that NRC safety 
standards have, on several occasions, been compromised in order to 
allow the plant to continue operation. No facility should be 
allowed to operate outside of established laws and standards that 
have been designed to protect the general public and the environment 
regardless of the end product being produced* 

The second concern is also very serious and holds the potential 
for having a catastrophic impact on the environment. I am referring 
to the fact that the plant rests directly on top of the Tuscaloosa 
Aquifer, which is the largest aquifer on the east coast and provides 



Please see the responses to Comments L-Q5-0Z on 
safety, L-06-^3 on environmental impacts, and 
L-24~03 and L-39-02 on compliance with environmental 
standards. 



The SRS does not discharge ''super-heated water" 
directly into the Savannah River. By the time 
discharge water reaches the river, it has cooled 
levels that meet SCDHEC thermal water-quality 
criteria. NRC safety standards, by law, do not 
apply to DOE reactors. Also, please see the 
responses to Conments L-05-03 on operation of 
K-Reactor under a Consent Order and L-24-03 on 
compliance with laws, standards, and regulations. 



to 



Please see the response to Comment L-lS-Ol on 
groundvfater impacts. 
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L-51-04 



L-51-05 
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water for much of the southeast United States. Studies have 
indicated that there is a real possibility for contamination 
resulting from the wastes produced by the Savannah River Plant's 
reactors, which are stored on-site in sotne cases, leaking into the 
aquifer and contaninating this critical water resource. There is 
also documented evidence of small ground animals contaminated with 
Strontium 90 on the plant reservation having escaped to nearby 
farms, which in these cases could end up in the food chain* 

In suinnation« the threat to the environment is too great a risk 
to take in order to continue to produce nuclear v^apons fuel at the 
Savannah River Plant K-, L*. and P reactors. The United States 
already is in possession of more than 35,000 nuclear warheads, which 
would destroy the planet many times over. This prospect in itself 
should be enough to warn us against continued manufacture of these 
devices and the fuel that feeds them. However, even beyond the 
direct nuclear weapons threat lies a much more insidious threat, and 
that is the irreparable daiage that can be done to the environment 
by our own hand if the Savannah River Nuclear Plant is allo%^ to 
continue its operations. 

Thank you for your consideration in this matter. It is 
incumbent upon us all to look beyond conventional issues of war and 
toward issues related to a war to save our planet from environmental 
suicide. 

Sincerely, 



As described in Appendix B of the EIS, DOE routinely 
monitors offsite foods, vegetation, water, milk, and 
other materials and reports the results annually in 
environmental monitoring reports. These reports are 
available to the public and to regulatory agencies* 



Please see the response to Coovnent L-02-01 on the 
need for tritium. The need for nuclear weapons is 
beyond the scope of this EIS. 



Gregory P, Ledford 
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COMMENTS OF ADELE K13SHNER 
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Rt 2 Box 182A 
Alto. Ga 30510 
June 20 » 1990 
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L-52^01 



Mr* Stephen R* Wright, Director 

Environmental Division 

U.S. Department of Energy 

Savannah River Operations Office 

P.O* Box A 

Aiken, South Carolina 29802 

Dear Mr* Wright; 

I see four health reasons for supporting Alternative 3, 
terminating operation of K-, L- and P- reactors in the immediate 
future. 

1. Health effects on residents downwind and downstream of the 
Savannah River Site; When the health effects from both normal 
operations and accidental releases of radioactive materials are 
added to releases of toxic chemicals, although not shown clearly in 
the EIS report, the result is additional cases of cancer in the 
general population. I would like to know how DOE arrived at its 
limits of 100 mi Hi rem per year from all pathways and 10 mi Hi rem 
per year from air pathway only (p, 4-121). 

Evidence in two new books shows that low levels of radiation 
will cause more cancers, per unit of radiation, than will large 
doses, and that evidence of human birth defects caused by low-level 
radiation has been hidden from the public. 



Table 2-3 of the EIS summarizes the additional risks 
of cancer fatalities due to SRS normal emissions and 
accidental releases. As noted in Section 4.1.7, 
studies of the SRS region have not identified 
unusual cancer mortality rates attributable to SRS 
operations. The dose limits presented in the EIS 
are from the cited references; DOE Order 5400-5 
("Radiation Protection of the Public and the 
Environment") and EPA NESHAPS (40 CFR 61, Subpart H) 
for emissions of radionuclides by OOE facilities- 
The EIS addresses the issue of low-level radiation 
in Sections 3.7.1 and 4.1.6. Appendix B describes 
epidemiological studies on the risks from SRS 
operations. 
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L-52-04 



L-52-05 



L-52-06 



Comment 



One incident is the meltdown of nuclear rods at SRP in November and 
December 1970 and the resulting increase in radioactivity and in 
infant mortality in South Carolina from January 1971 through 
September 1971 . 

The two books are John Gofman, Radiation -Induced Cancer from 
Low-Ppse Exposure: An IndeoendentAnal ysis (San Francisco, Committee 
for Nuclear Responsibility, P.O. Box 11207, San Francisco. CA 94101, 
1990) J and Jay M. Gould and Benjamin A. Goldman, Deadly Deceit: 
Low-Level Radi ati on, Hioh-Level Cover-Up (New York, Four Walls Eight 
Windows Press, P.O, Box 548, Village Station. New York 10015. 1990). 



2. Health effects on people served by the Tu 
Many South Carolina and Georgia residents get the 
from this major ^quifer^ I have seen reports of 
contamination already in the water from leaks in 
areas on the Savannah River Site. In addition, " 
radioactive waste is stored in leaking containers 
aquifer* Contamination of this water source shou 
inmediately. Certainly no additional contaminati 
permitted. Estimates of risk from this source sb 
the final EIS. 



scaloosa Aquifer: 
ir drinking water 
chemical 

chemical storage 
1 ow-1 evel " 
just above this 
Id be curtailed 
on should be 
ould be included in 



3. Health effects along transportation routes for radioactive 
materials being shipped in and out of the Savannah River Site: One 
accidental spill of radioactive materials in a population center or 
on a heavily-traveled road could result in contamination of large 
numbers of people. Estimates of risk from this source should be 
included in the final EIS. 

4. Evidence of fish kills is attributed to thermal discharge 
only; is it possible that there are other causes, such as chemical 
discharge into the water? Loss of wood stork habitat, emissions 
from coal -fired power plants, discharge of tritium-contaminated 
water into groundwater, and the storage of low-level radioactive and 
hazardous waste in inappropriate containers (cardboard boxes i) — 
all these items add up to severe impact on the environment, to the 
detriment of all life forms. 

In addition there is the larger question of our need for these 
radioactive materials. The Soviet "bloc" does not exist any more; 
the Soviet Union shows no sign of being a military threat. 
Therefore the reason for building nuclear weapons has disappeared. 



Response 



Neither the melting of a source-rod during its 
discharge from a reactor in November 1970, nor the 
limited clad and fuel melting damage on one assembly 
in December 1970 {see Table 4-15) resulted in 
releases of radioactivity at SRS that exceeded 
normal discharge standards. Deadly Deceit by Gould 
and Goldman provides no credible evidence of an 
increase in either environmental radioactivity or 
infant mortality attributable to such an occurrence. 



please see the response to Comment L-15-01 on 
groundwater impacts. 



Section 4.1.4 of the EIS discusses radiological 
impacts of transportation spills or accidents. 
Tables 4-40 and 4-41 list transportation risks. 



There is no scientific evidence that occasional fish 
kills in Par Pond and L-Lake are due to causes other 
than thermal discharges. DOE monitors such kills 
closely^ and makes information about them available 
to the public in annual environmental reports* 
Section 4.5 of the EIS discusses mitigation options 
for fish kills. 



Please see the response to Comment L-02-01 on the 
need for tritium* The need for nuclear weapons is 
beyond the scope of this EIS* 
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Even if this were not true, the start of a nuclear exchange would 
threaten the lives of all of us. 

True national security stems from healthy, safe, productive 
citizens, each with a home, food, health care, education and job< 
Mational security should mean secure neighborhoods. Our tax dollars 
should not be spent to add another case of cancer to a defenseless 
populace. 

I therefore urge you to act to decommission all the reactors at 
the Savannah River Site, for the health and safety of the American 
publ ic. 

Thank you for this opportunity to comment. 

Sincerely yours, 



Adele Kushner 
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U53-0 1 



L-53-02 



L-53-03 



L-53-04 



June 19, 1990 

S. R- Wright, Director 

Envi ronjnental Di vi si on 

U.S. D.o.E. 

Savannah River Operations Office 

P.O. Box A 

Aiden, S,C. 29802 

Attn: Reactor Operation EIS 

Dear Si r: 

After attending open hearings in Aiken of June 9th and 
listening to recommendations on the draft EIS and we urge the DOE to 
either maintain the present situation (i,e,, no action) or, 
preferably, to close the plant forever and dean up the area for the 
following reasons; 

1. The present state of U.S* Soviet ralations where we have 
signed a treaty to reduce the number of warheads over the 
next few years. 

2. The materials in those warheads can be recycled in the 
event of future need. 

3. In CLR 1022 the DOE indicates that there may be a danger to 
the floodplains and surface water of the Savannah River, 



4* The physical and moral problems of radioactive waste 
disposal has not changed since the plant was shut down. 

5. The cost to the American taxpayer to produce, maintain, and 
regulate this unnecessary material. 

In brief, at this stage of our history, American owns enough of 
the materials produced at the Savannah River Plant, We are headed 
towards peace, the Cold War is over. If we must, at some point in 



Please see the response to Cotnment L-lS-06 on 

recycling. 

Please see the response to Comment L-06-03 on 
environmental impacts. Also, see Sections 4,1.1,2, 
4.1,1.3, 4.1.1,4, 4,1,1.6, 4.1,2*2, and 4.1.6 of the 
EIS* 

Please see the response to Comment L-07-01 on 
radioactive waste management. 

Please see the response to Comment L-02-01 on the 
need for tritium and other nuclear materials. 
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L-53-05 



the future, the materials which we own can be recycled- I realize 
that the people of Aiken^ S.C. would lose some 16,000 jobs but the 
health and economic welfare of all Americans should weigh equally. 

Sincerely, 



The estimated job loss at SRS as a result of 
terminating, the operation of all three reactors 
would be 9*600. Section 3*Z of the EIS discusses 
socioeconomic matters. 



James W« Dodd 
Mary S. Dodd 

1939 Mt- Vernon PI. 
Ounwoody. Ga, 30338 
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COMMENTS OF SUSAN F. DODD 
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June }8, 1990 

Mr. S, R. Wright, Director 

Environmental Division 

US Oept* of Energy 

Savannah River Operations Office 

P.O. Box A 

Aiken, SC 29802 

Dear Mr. Wright: 

I would litce to urge you to ^t restart the Savannah River 
Plant. Nuclear weapons are going to be a thing of the past very 
soon, and their safety record is terrible. As a taxpayer and voter 
I want to let you know that I am completely opposed to opemng that 
place. It's an albatross thorn in the side of Georgia Power* 
There's no reason for us to pay for Georgia Power ^s mistaken 
judgement. NO MORE PLUTONIUM BOMBS' 

Sincerely, 



The Savannah River Site is owned by the U«S. 
Department of Energy, not by Georgia Power Company 



Susan F. Dodd 
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L-55 COMIEKTS OF ROBERT S. WESTMORELAND 



June 20, 1990 



Mr. S- R. Wright, Director 
Environmental Division 
U^ S. Departfoent of Energy 
P. 0. Box A 
Aiken, SC 29802 

Re: "Reactor Operation EIS" 

Dear Mr, Wright, 

I L^55-01 We at A. B. Beverage Co., Inc. In Aiken are in full support of CooBients noted 

^ the Reactors continued operation at the Savannah River Site- We 

ro feel that it is best for Aiken, South Carolina, and the Uation. It 

is vital for a strong defense of this nation. Having a strong 

defense is a main part of i*hy there is relatively peaceful 

atmosphere throughout the world today. 

Sincerely, 



Robert S. Westmoreland 
Sales Administrator 

RSW/sc 



Coment 
Nunber 
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COMI€MTS OF BETSEY H, LESCOE 



6/14/90 



L-se-oi 



I 



Dear Mr. Right, 



L-56-02 



This letter contains some of iiy views on the restarting of the 
nuclear reactors at the Savannah River Site* 

I ao opposed to the reactors being opened again. 

The financial fear some people seen to have if the reactors do 
not start, can be dealt with. Hany serious people are studying 
plans for the conversion of asilitary industries to other 
industries. Conversion is wore than a shift aimay from all things 
military. Socially useful goods and services in transportation, 
housing I health, energy, education and comiuni cati ons can be our 
goal- The Savannah River Site and its leaders have a chance to be 
in the forefront of this change. 

Here are addresses of 3 economic conversion resource guides: 

Center for Economic Conversion 
222 C View St 
Mountain View, CA 94041 
{415) 968-8798 

Natl ' Commission for Economic Conversion & Disarmament 
Seymour Mel man 
Box 15025 

Washington, OC 20003 
(202) 544-5059 

Jobs with Peace Cao^ign 

76 Suomer St 

Boston, MA 02110 (617) 338^5783 

My second opinion is that we do not need to produce tritium for 
bombs when our government is working towards dismantling them. 
Further production is not needed at this time. 



Comments noted. 



Please see the response to Comment L-02-01 on the 
need for tritium. 
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My ]ast concern is the health issue for workers at the plant, 
nearby residents and the world community. I live in Athens, 
Georgia, work as a nurse and have two small children still at home* 
The hazards of producing tritium are well known* These hazards need 
not be forced on people again in South Carolina, Georgia and the 
world community* This is a time in history to stop producing 
tritium. The poisons to our water supply and our bodies need not to 
restarted. 

May I write again - now is the opportunity for the leaders of 
the Savannah River Site to seriously consider conversion and become 
the leaders people will praise for many years. 

Do not restart the reactors. 



Response 



Section 4.1.2.6 of the EIS discusses the calculated 
health effects to onsite workers and the off site 
population from radiation and radioactive releases* 
Appendix B discusses epidemiological studies of the 
workers and the neighboring population. Please see 
the response to Comment L-02-02 on health risks- 
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Sii^cerely* 
Betsey M. Lescoe 
131 Soule St. 
Athens, GA. 30605 
(404) 546-0056 
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L-57 COMMENTS OF HELEN S. CRANMAN 

BARBARA TRAPPIER 
HERMAN L. CRANMWi 



Mr. Wright, 
L-57-0T We are against the re-starting of the "Reactor Operation" Comment noted. 

Helen S. Cranman 
Barbara Frappier 
Herman L. Cranman 
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COMMENTS OF SUZANNE S. LA PIERRE 
ATTORNEY FOR PUBLIC CITIZEN 
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Public Citizen Litigation Group 
Suite 700 

2000 P Street N.W* 
Washington, D.C- 20036 
(202) 785-3704 

Mr. Stephen R, Wright, Director 

Environmental Division 

U. 5- Department of Energy 

Savannah River Operations Office 

Post Office Box A 

Aiken, South Carolina 29802 



June 25, 1990 



Re: Draft Environmental Impact Statement, 
Continued Operation of K-, L-, and P- 
Reactors, Savannah River Site, Aiken, 
South Carolina 



Dear Sir: 



We have reviewed the Draft Environmental Impact Statement 
("DEIS") for the proposed "continued operation" of the K-, L-, and 
P-reactors at the Savannah River Site {"SRS") and have noted a 
number of deficiencies which render the document inadequate under 
the statutory requirements of the National Environmental Policy Act 
("MEPA"), 42 U.S.C, §§ 4321-4370a. and the Council on Environmental 
Quality ("CEQ") implementing guidelines. 40 C.f.R. § 1500 et seg. 
Summarized below are our major concerns* 

I. The Deparjmenj_of Energy ("DOE") has failed to establish 
the "need" for the prgpose^ actjoq- 

Perhaps the most glaring deficiency in the DEIS is the DOE's 
failure to establish and address the "need" for the proposed action 
in light of the information available to the agency with respect to 
the nation's current and projected nuclear weapons policy. The DOE 



President Bush approved the most recent NWSM on 
July 12, 1990. DOE has revised Appendix A and 
Section 1.2 of the EIS. In addition, Appendix A now 
contains a reduced^demand case. 



Comment 

Number 



o 
I 



L-5a-02 
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Comment 



IS 



admits that the proposed action, i .e« , restart of the three 
reactors, fs premised on a determination of need made during the 
waning days of the Reagan administration and including a projection 
four years into the future, i.e. . through FY 1994, DEIS at 1-3, 
The DOE further admits that "the potentfai for STgnTficant 
reductions to [these] material requirements exists," and that an 
updated projection of these needs, spanning the years 1990-1995, 
in the process of preparation with expectations that it will be 
completed "in the near future". Id. Nevertheless, the DOE 
explicitly states that the soon to be superceded Nuclear weapons 
Stockpile Memorandum ("NWSM") "remains the basis for the analysis in 
this EIS/' Id- 

Because the DOE has admittedly relied upon outdated information 
which overstates the need for the production of nuclear materials, 
it has failed to establish the need for th^ proposed restart of the 
SkS reactors. Until current information is used as a basis for the 
proposed action, any DEIS purportedly addressing the environmental 



li'C\,\i ■» 13 (Ai 



'-'it 



Moreover, the public's ability to offer any constructive 
comments on the proposed action is further stymied by the agency's 
withholding of even the admittedly outdated data upon which the 
needs projection utilized in the DEIS is based. Sgs. DEIS at 1 
A-1 ("Appendix A, which is classified, contains quantitative 
projections for nuclear materials requirements, descriptions of the 
processing complex, and analyses of the capabilities of alternative 
production sources to meet the requirements." Id. at 1-2,) A 
comprehensive environmental assessment of the action even as 
proposed by the agency can not be made without this information. 



T 



While the DOE states that it bears responsibility "for 
developing and maintaining a capability to produce nuclear materials 
for the defense of the United States," and it is further "authorized 
to provide certain non-defense nuclear materials," it has failed to 
disclose what the country's current needs in fact are. Rather, the 
agency has included them in "Appendix A" to the DEIS, which has been 
withheld from the public as "classified" material. Se^ DEIS at 
]-2. Public Citizen has filed a request under the Freedom of 
Information Act, 5 U.S.C. § 552 (198Z) & Supp. V (1967) and OOE's 
regulations implementing the Act, 10 CF.R, § 1004, seeking access 
frt fhe^P. materials ^ See June 23, 1990 letter to Freedom of 
information Officer, Exhibit ("Exh."} A. 
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Please see the response to Comment L-02-01 on 

Appendix A, 



Conroent 
Number 



L-58-03 



L-58~04 



n 
I 

00 



L-58-05 



U58-06 



Table C-5* DOE Responses to Comments on Draft EIS 



Comment 



II, 



The DEIS doe^ not AHpauatAlv Hi^£*in:<: ^1 tarnaf iuac 



the proposed action . 



^M 



^ 



JJ& 



fn 



The DOE'S failure to use current information in identifying the 
need for the proposed restart of the SRS reactors not only strains 

%,i.^ x,i ^Aj I ui I I t,j VI vinr oupciiujf :k uuft 1 4 i uii— trfdM ng prowe^sSj out it aiso 

improperly circumscribes the discussion of the proposed project 
alternatives* An adequate discussion of alternatives necessarily 
depends on the demonstrated neB6 for tritium. If the actual demand 
is other than that now postulated by the DOE, numerous alternative 
methods of satisfying the actual requirements, not currently 
mentioned in the DEIS, 

6-9: 7 recycling of nuclear materials from obsolete weapons or 
variations in maintaining one or more of the reactors in "cold 
standby" status, may be available. The environmental effects of all 




nn 






4-A 






DOE's conclusion that "there are 

continued operation of K-. L-, and P-reactors to meet nuclear 

materials requirements." DEIS at 2-3, 

The DOE'S "no reasonable alternatives" attitude has engendered 
a tOtaiij inauSquate uiscussion of even those limited alternatives 
cited in the DEIS, Initially, the agency errs in equating the 
proposed action with the "no action" alternative. iL at 2-4, 
Although none of the reactors are currently operating, the DOE 
contends that the proposed restart constitutes the status quo. 
Building on this erroneous premise, the OEIS then fails to consider 
the true no-action alternative, i ■ e . > continued shutdown, in 
violation of the CEQ implementing guidelines. See 40 C*F.R. 
1502.14(d). 



§ 



Furthermore, the DEIS fails to give any serious consideration 
to the alternatives actually proposed in the draft. For e:>cample, 
the DOE dismisses the alternative of terminating the operations of 
one or two of the reactors with the conclusion that "the production 

requirements for nuclear materials," despite its acknowledgment that 
current projections of need have not yet been formulated. DEIS at 
2-63. The DEIS invokes the same rationale for rejecting the 



Response 



Please see the response to Comment L-02-01 on the 
need for tritium, DOE considered the alternatives 
in the light of the 1990 NWSK and the reduced-demand 
case* 

Please see the response to Comment L-15-06 on 

rprvrl inn. 



The EIS also considers termination of operation of 
all three reactors. 



Please see the response to Comment L-46-04 on no 

action. 
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Id. at 



alternative calling for termination of all three reactors* 
2-66- The discussion of "Other Production Options" has also 
admittedly not ''been analyzed in detail," once again on the basis of 



trie uu uudLLcu iictru pi uj^^ ^ * uiu * 



Under the relevant CEQ guidelines, the discussion of 
alternatives "is the heart of the environmental impact statement," 
40 C*F.R § 1502.14. Because the DEIS in this case fails to^ 
"[rjigorously explore and objectively evaluate all rensonable 
alternatives" to the proposed action or to "[djevote substantial 
treatment to each alternate ... so that reviewers may evaluate their 
comparative merits," it does not satisfy the agency's 
resDonsibilities under NEPA, Sfi£ liL at § 1502J4(a), (b)- 



III. The DEIS proposes to r pi^tart the SRS reactors in the 
absence of any reliable esti mates of the risks 
attendant upon operation of the facilitJe' 




VnAwn c^fo^v nirnhl PITl!; . 



The DEIS contains an inadequate discussion of the safety issues 
associated with the proposed restart of the SRS reactors. For 
example, while the document purports to address the safety concerns 

ana xecnnic^i retuiwienuan una mi^iuu^v m « juipn- > c^^w ^ ^. ^f.». ^w -j 

the National Academy of Sciences ("NAS") and the National Academy of 
Engineering {"NAE") on the SRS reactors in the wake of the Chernobyl 
accident, it nevertheless concludes that restart can occur prior to 
the ifnplementation of many of the NAS/NAE*s fundamental proposals. 
See DEIS at 2-47-b5. 

In this vein, the DOE states a commitment to the use of 
"probabilistic risk assessment ('PRA')" methodology in "evaluating 
the ways in which failures in components, systems, and human 
performance can propagate; estimating the likelihood of alternative 
failure sequences that can lead to significant consequences; and 
calculating the consequences associated with a defined accident 
sequence and probability,'^ but expressly acknowledges that the PRA 
r.^^^ac<^ will nrtf ho fini<:horl nri nr to the oroDOsed restart date. 

liU at 2-51-52. "The PRA is part of the continuing safety 
improvement process; it is not scheduled for completion before the 
resumption of production/' Id. at 2-52. 



!._ 1.1-^ ktAC/llA^I^ 



VCl II 






^imi lariy, wi tn res pet t m vne nM^/ntrtu i mn 

accidents at the site, the DOE states that it "has initiated a 



Response 



Please see the response to Conment L-02-01 on the 
need for tritium and other nuclear materials. 



Please see the response to Comnent L-05-02 on 
reactor safety. 



Please see the responses to Comments L-05-02 on 
reactor safety and L-44-16 on the availability of 
the PRA. The NRC does not require commercial 
nuclear powerplants to complete a PRA (or 
"Independent Plant Evaluation") before operating at 
power. As indicated in Sections 2.1.3 and 4.1.3 of 
the EIS, the information gained during the 
preparation of the PRA has been included in the 
plans for safety upgrades in both reactor hardware 
and procedures. 
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program to implemei^t the recommendations »** but that H "is not 
scheduled for completion before the resumption of production..." 
Ml. Specifically* neither the experimental program designed "to 
develop more information about elenents of severe accident behavior 
that are specific to the SRS reactors," nor the full-fledged "Severe 
Accident Assessment Pmgram" designed to develop "accident 
management procedures to aid the operators in making decisions on 
possible courses of action," will be coi^leted before the DOE 
intends to restart the SRS reactors. IiL_ at 2-52-53. 

The DOE takes the same position with respect to a number of the 
other recommendations enunciated in the NAS/NAE report. While on 
the one hand acknowledging the importance of the issues, the agency 

characterizes implementation of the proposals as part of "the 
continuing safety improv^ient process," Vfhich need not be completed 
prior to restarting the reactors. 5e£ M-. at 2-53-54 (a study of 
the intact on confinement systens from a severe accident, the 
possibility of explosive mixtures from hydrogen generation in the 
event of core melting, and certain improvements in emergency 
training procedures and quality assurance programs will not be 
completed before operations are resumed). 

In the absence of a con^leted PRA process, and in light of the 
known safety problems associated with restarting the SRS reactors 
which the agency admits will not be corrected prior to resun^tion of 
operations, there is no justification for the DOE's proposed 
action. At a otinimum, the PRA Level I-III process should be 
completed and all of the safety recomendations proposed by the 
WAS/WAE and the Advisory Connittee on Nuclear Facility Safety 
implemented before any decision to restart the reactors is seriously 
considered. 

IV. 



Please see the response to Coiranent L-05-02 on 
reactor safety. 



The DEIS fails to consider t he impacts nf 

resuming operations at the SRS in the broader context 

of the DOE'S nuclga r weapons modernization plans. 



The proposal to restart the SRS reactors cannot be viewed in 
isolation from the DOE's overall nuclear weapons program. The DOE 
is currently preparing a comprehensive "modernization" plan for its 
entire nuclear weapons complex, which is expected to identify the 
plant capacities the agency believes it will require to meet future 
nuclear materials needs. See "Stateunt by Congressman David 
Skaggs, Skaggs Amendment to Withhold Funding for PRMP," Exh. B 



The continued operation of the SRS reactors is 
proposed to meet the requirements established by the 
most recent NWSM, and considers a potential 
reduced-need scenario, as identified in Section 1.2 
of the EIS. 
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hereto* The DOE expects to subnit this plan to Congress along with 
its proposed budget early in 199K Id._ 



Despite the relatively iiwinent publication of this 
coDprehensi ve plan, hotievert the DEIS fails to address how the 
proposed restart of the SkS reactors covports with the p^an^s 
objectives* No decision to restart the SRS reactors can reasonably 
be made in the absence of this analysis. Before irretrievably 
coMmitting the enormous resources necessary to inpleoent the 
proposed action and possibly foreclosing future options, the DOE 
fivst evaluate the proposal within the broader context of its overall 
modernization plans* 

The United States House of Representatives has recently 
recognized the iitportance of this integrated approach to decisions 
involving nuclear weapons facilities in voting to postpone the 
availability of funds for the Plutonium Recovery Kodification 
Project proposed for the OOE's Rocky Flats facility until 
publication of the DOE's master plan. Sfift "Houso Votes to Withhold 
Funds for Nuclear Plant," The teshinoton Post , p, A14 {June 20, 
19^), Exh. C. Responsible decisionnnaking and the wise utilization 
of resources requires that the DOE adopt the same approach with 
respect to the proposed resuoption of operations at the $RS< 

The DEIS is also deficient in its consideration of the SRS 
restart proposal as it affects the proposed Waste Isolation Pilot 
Project ("WIPP")* While the draft states that some of the nuclear 
wastes generated by resuned operations at the SRS will be processed 
for offsite disposal at the WIPP, it fails to acknowledge the 
nascent status of that facility- Sfie DEIS at 3-61* Before the WIPP 
can even open, the DOE roust obtain a "noHDigration variance" permit 
fron the Environmental (protection Agency and Congress roust pass 
legislation transferring the land proposed for the facility from 
another federal agency to the DOE- See "Energy Department Falters 
on A-Arms Production," l> e Wq is hinqton Post - p. AID (June 9, 1990). 
Exh- D- There is no guarantee that the facility vrill receive the 
necessary approvals or ever become fully operational. The DEIS' 
reliance on this facility as a potential repository for wastes 
generated at the SRS is unfounded and represents yet a further 
proposal made in the absence of consideration of the DOE^s overall 
nuclear weapons program^ 



The modernization plan, which is now known as the 
reconfiguration plan, will be the subject of a 
separate EIS. 



DOE has not conditioned the resumption of production 
at SRS reactors on the availability of the WIPP, 
Although that facility is expected eventually to be 
able to accept SRS TRU wastes, SRS can provide the 
interim retrievable storage for such wastes needed 
until WIPP or an alternative becomes available. 



Co^vn^rit 
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COHCLUSION 

The DOE*s DEIS on the proposed restart of the nuclear reactors 
at the Sk$ fails to satisfy the agency ^s obligations under NEPA. 
The agency's failure to substantiate the need for the proposed 
action precludes any meaningful analysis of the project or the 
proposed alternatives- The uOE should coinplete the FRA process, 
implement the safety recommendations identified in the NAS/MAE 
report on the SRS reactors ^ await comptetion of the agency's 
comprehensive modernization plan for its nuclear weapons complex, 
and then prepare a revised DEIS on the proposed project which 
addresses all the salient issues* 5j££ 40 C.F.R. § 1502.9(a). 

Sincerely, 



Suzanne S. La Pierre 
Attorney for Public 



Enclosures 



cc: Rep. David E. Skaggs (D. Colo.) 

[Ms. La Pierre attached two documents to her written statement, a 
letter to the DOE fOlA officer, and a statement made by 
Congressman David Skaggs {0-«C0) to the House of Representatives on 
June 19, 1990.] 
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June, 23, 1990 



Freedom of Information Officer 

Department of Energy 

Savannah River Operations Office 

P.O. Box A 

Aiken. South Carolina 29802 



Re: Freedom of Information Request 



Dear Sir/Madam: 



This IS a request pursuant to the Freedom of Information Act, 5 
U.S.c! § 552 et seq ,. and the Department of Energy's C"DOE*s") 
regulations implementing the Act, 10 C.F.R, § 1004, on behalf of 
Public Citizen. To assist you in processing this request, I have 
hereafter briefly summarized the salient facts and the materials 



ro wht en We SeeK - 



In May 1990, the OOE released a draft environmental impact 
statement ("DEIS") on the "Continued Operation of K-, L-, and 
P-Reactors, Savannah River Site ("SRS"), Aiken, South Carolina, for 
review and comment by the public. As part of the DEIS, the ayency 
identified two appendices* ifi£ DEIS at xvii; ii. at A-1 , B-1-17. 
Although Appendix A "provides a quantitative discussion of the need 
to produce nuclear materials, including impacts of termination of 
one or two reactors in the immediate future, termination of K-, L-, 
and P-Reactors in the immediate future, and other production 
options," and thus contains information essential for evaluating the 
need for proposed action and the attendant environmental impacts, 
the agency has withheld the materials included in the Appendix 

^fatinrr i-haV ^Uav arA " r_l 3551 f 1 ed , ** See id. at 1-1. 1-2, A-T ■ 

On behalf of Public Citizen, I request a copy of all the 
materials constituting Appendix A to the aforementioned DEIS. In 
addition, to the extent the following documents are not part of 

Append 1 X M, i <l i bu ret^ue* v uiie wvw tu j^i u^ i u^ ■ uv iiv^ vit.4.b4ii ni*-ii 

copies of the Nuclear Weapons Stockpile Memorandum ("NWSM") approved 
by President Reagan on January 19, 1989 and the 1990-1995 NWSM, as 
identified on page 1-3 of the DEIS, as well as all documents, 
memoranda, studies, reports, or other records within the DOE's 
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possession which are part of, or relate to, the "probabalistic risk 
assessment" ("PRA") for the SRS production reactors as discussed on 
pages 2-51-52 and 4-72 of the DEIS, 

I also request a waiver of fees associated with the processing 
of this FOIA request. S^ 5 U.S.C. § 552(a) (4) (A); 10 C.F.R. § 
1004.9(a) (8). Public Citizen is a non-profit organization that 
publishes Public, Citizen magazine, which has over 45,000 
subscribers, many of which are universities and libraries that will 
circulate this information to their patrons* Disclosure of the 
requested information would contribute significantly to public 
understanding of the government's decision-making process in 
pursuing its nuclear weapons agenda* Moreover, Public Citizen has 
no commercial interest in the requested information, Se^ id. 

Thank you in advance for your assistance^ I will expect a 
response from you within 10 days as the law provides, See 10 C.F,R. 
§ 1004.5(d). 

Very truly yours, 



Suzanne S- La Pierre 
Attorney for Public 

Citizen 
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STATEMENT BY CONGRESSMAN DAVID SKAGGS 
SKAGGS AMENDMENT TO WITHHOLD FUNDING FOR PRMP 

June 19, 1990 

Mr* Speaker, I am offering a amendment that would keep the 
Department of Energy (DOE) from using funds in the bill to start 
work on its proposed Plutonium Recovery Modification Project <PRMP) 
at the Rocky Flats Plant in my district until 30 days after Congress 
receives DO£'s revised weapons complex "modernization" plan. DOE 
expects to submit this plan with its budget early next year. 

I supported the Schroeder amendment that we just voted on, to 
cut all funding in the bill for PRMP, because of some serious 
questions I and many people in Colorado have about PRMP- Since that 
amendment failed, I am offering an amendment that would not remove 
funds, but would instead put a fence around those funds until 
Congress receives OOE's revised modernization report. I believe 
!^ that this approach is an appropriate one that gives ConqrQSS some 

S assurances that what DOE does on PRMP will be consistent with its 

long-term modernization plans. 



^ Congress 



procu 



My amendment would keep DOE from proceeding with design and 
rement for the PRMP facility before it finishes its overall 



plan for the future of the weapons complex, and before Congress gets 
a chance to review that plan. It's important for us to see the 
modernization plan first because the plan is supposed to lay out the 
plant capacities DOE thinks it will require to meet future nuclear 
materials needs, and what changes will be needed in the design of 
the weapons complex. 

This is especially important because DOE's first version of the 
plan, issued early in 1989, called for closing Rocky Flats entirely 
and moving its functions elsewhere. DOE's modernization plan should 
enable an answer to the questions: Does it make sense to put a new, 
bill ion-dollar facility at a site you plan to move out of? And, if 
not, what are you going to do? Move out of Rocky Flats, and build 
PRMP elsewhere? Or, stay at Rocky Flats for the long-term, and build 
PRMP there? We in Congress need the answers at the fluiafii ^^ 
projects like PRMP, not later down the road, after a few hundred 
million have been spent. 



Response 
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As I have mentioned before, there are also some other troubling 
aspects to the proposed PRMP project; 

1. Costs have risen by over 60% since last year; 

2. DOE documents state that they've assessed the need for PRMP 
based on the assumption that no START treaties will be 
signed- Obviously, these documents were written before we 
knev the Cold War vtas ^jc^rid^rig down. But since Presidents 
Bush and Gorbachev signed conceptual agreements on the 
first START treaty just eighteen days ago, this assumption 
is out of date, and so may be the entire PRMP project; and, 

3- PRMP is being designed to use technologies that are still 



J^^-t -fill 1 !■ j-hir*n«4^rt 4^ 












My amendment to put a "hold" on PRMP would give DOE the time to 
reexamine the project and deal with these multiple prob^ewis having 
to do with project costs and justification. It also makes sure that 
Congress and DOE proceed' with PRMP only after we know the whole 
picture, after we see the modernization plan, after we have the 
proper context for a billion dollar decision* This "hold" costs us 
very little, but it gives Congress and DOE a valuable chance to 
reevaluate this project. 

I would like to thank Energy and Water Subcommittee Chairman 
Bevill for all the help he has given me in fashioning this amendment 
and for his support on the amendment. He and his subcommittee have 
done an excellent job on this bill, which I support. 
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L-59-02 



TO: Mr, S- R- WHght. Director 
Environmental Division 
U.S* Department of Energy 

We, the undersigned* note with pleasure that South Carolina's 
Savannah River Plant has been closed because it has been releasing 
toxic contaminants, and that a decision will be made on June 25 as 
to whether or not the plant should remain closed* 



In view of international devel opoents , there is no longer a need to 
increase our nuclear weapons stockpile. Because re-opening the 
plant will add to the radioactive contamination of the surrounding 
environment, we urge yoo to take all necessary steps to assure that 
the Savannah River Plant remains closed. 



The SRS has been in operation continually since its 
beginning about 35 years ago. During that period, 
elenents of the Site have been shut down for 
modifications or for lack of need over varying 
periods of time. For (approximately) the past 2 
years, K-, L-, and P-Reactors have been shut down 
for modifications. This EIS deals with the 
continued operation of those reactors. OOC plans to 
publish the Record of Decision on the continued 
operation of K-, L-, and P-Reactors no sooner than 
30 days after a notice is published in the Federal 
Register on the filing of the Final EIS with the 
U.S. Environmental Protection Agency. 



The need for nuclear weapons is beyond the scope of 
this EIS. Also, please see the response to Comment 
L-06-02 on waste management and environii^ntal 
restoration. 



Table C-5* QOE Responses to Comments on Draft EIS 



Comment 
Number 



Conrtent 



Response 



I 



DOS/EIS-0147D 
L- 59 






0; 






!S 



.^ 



^^ 



# 



S-svannan Riw»i* Plant K^m .T«*n cLfc**»a D«eiu»* ■. 1 .n-i» i:»^n v^L*a»* 
\tia ^OKiC conCatta.nAn'L^k, ma -.'^a^ a 4»ci«ian ^Lii i^u ntdci* i;n Jura 
^5 ja ta wn«t.^*r or net- -nn plane ahauXd r«*4in eloa«d . tn vi*w 
^^' I'acant- int-crna-L lORd^ .::av4lapa*nt.aj ^n*r* la no .'OAQat s nni^ 
-TLtf LAervas* our nuclaar '^•■oona «t.ockpLi«, Btcduaa rfv-optrixn^ 
*..-.* aiafic wiil *iid iO ir.i« r^d^qactlv* conta^ifiat ion tif th« iur* 
toujlain^ «nvirDnik«nL< w* uraa yau to t-ix* aLi :i«<r*4a4-T7 *t<*pa vo 
**aHr,a ch^t tha Savannah Siv«r Plant raaaLna cloaad. 




pL^i.^ 










.^f_r^f^A±^_*_,gctfi^,4i5ir->.l_j.ikLo 



^^--fr=^-i>fcxJ.-UL>tnjtla^igi ^lL&. tL\/..li-^j/,^ 




y"^ 







at 



LiJ 



o 
c 



o 

o 

v\ 
at 
vi 

c 
o 

iti 

o: 

UJ 






N 



■N 



\ 



.V 



i ^ 



in 
I 



rti 



(1> 



o 




o 

H 

fti 



b 

»* r^ 

U h 

« C • 

h O C 

• > 

jia it 

V- c 

-^ ^4 ■ 

t< « H 

3 *t *3 

C b 

' « O 

K M 0^ 

C « 

' G 

n h 

* > n 

h C ■ 



I* 

o 



H m 

• * 
i 

-« ^ 4l 

^ I 

« 17 ^ C 4 

V • V 4J 

« 4 * C 

-4 4J « 

U « 4 ft 

x: < ^ II 

4J Cf^ a^ 



lis 



-4 O JC 

.4 u n 

A. ^ 
^ i 

U > Q 

O H -M 



3 







% 
^ 



3' 



■*l XI 



I 



I 
» 
I 
I 







I 

I 



Arj 



"3\i 



I 



iA 



.1 



'3 
Ml 






•-^1 














1 



m 



\ 



c: L. 






1 

\ 



■% 



N 



9m : 



C-211 



\ 



\ 



Table C-5. DOE Responses to Comments on Draft EIS 



Coininent 
Number 



Comment 



Response 



o 

I 

to 



PETITlDH 

TO : Hr . 3 . R , Vr i^ht , Dlrvatar 
Enviranaantal Division 
U.3, D«pann«nt of Enar^y 

W«, ttia u}i4«Taj.^Ti«d* not* w^ *,^^ r'*TimTT fhr* — ^a^t.^-h r.Qy^i -i^s*- ^ 
Savannah Rjy^ ^ ''IttP* *\" fa*TP ef-Q** «* baeau^a it. ha* baan ralaaa- 
ing Loxic eentaainanT.ar and that a daciaxon will ba nad* an Juna 
25 ■* to whtfchar az nat tha piant. ahouid ramain cloaad^ In vlav 
of racaent. intamaiional davalapaant.a^ thara ia no lonqar a na«4 
to incraata our nuelaar waapona atocKpila^ Bacaua* ra-Qpanin? 
t.b,m plant will add to th* radioai^tlva eont^mirtation of tha sur- 
rftundin^ anvironMantf >^ "^^ a you to taka all nacaaa ary atapato 
aaauTa that tha Savannah Rivar Plant raaai^ta cla*ai 







3.2 




:J^iJ^...^8'Jt2:£dm2^\ 








Table C-5, DOE Responses to Comments on Draft EIS 



Comment 
Number 



Comment 



(Response 



PETITION 



I 
TO 



TO; rtr. S* n. Wri9ht, Director 
Envix-an**Tit.*l Dl-^imlen 

U-a. D«partB«ht- of Znmrft 



«»4 th* und*r«lern«d. not* with pl«a*uf« that, South C*rplino'» 
Savannah Rlv«r Plant t\mm b««n clo««d b»eau«a it ha« bmmn r*ia«»' 
in^ toxic canc«*iRBitta, mtta thMZ m. aaciaxon will b« k«da on Jun« 
29 «a to uh*t.h*r or act Iha plant. «liould roaain c1ob*4- In ^low 
of r«eant. lnt.«rTiatloB«l d«v*iopB«nt« . tNara i* na longor « nmmti 
to meraa** our nuel*«r w*apana •toekpila. B*c«ua* ra-ap*nin9 
t.ha pittni will 444 to tha ra^iaaetiv* cQnta*ln«tloR o^ tJi* sur- 
rounding •nviTQitaant, w* ur^a you to taha aJii nac*aaary atapa to 
aaaura tS^t. x.h« 3*-«annah Rivar Plant ra««ln* elomad. 

fiLiliiie-iiiu*-- i.j-iiki^, ^i JiiLit^ji~jj„ij-iai^t 



^^^^ 





■> 




Table C-5* DOE Responses to Comments on Draft EIS 



Comnent 

Mumber 



Conninent 



Response 



n 



TO: ITPp S, R* Wright, Olraetor 
V.S» D*p«rtB*nt ef Enar^v 

t#«, thB uRda[T*i9n«di net* with pl*««ur» that goufch 
Savannah Wi^<r Plant h ^< b— n cio*»g_ & »eau— it has b**n r«l*««- 
Ing tiAvle cantaainania, «n4 th«ti a 4KLatQa wl.ll b« -kada on Ji*n» 
2a •■ te whvthar or Aot th* plant aheuld raaain elaa«4> In viaw 
^^ raeant intarnaclanal davalo^aanta, tJiara la no ian9«r a na«4 
to incr*««* our nueiaar w«apeaa atochpiX*. ft*eau«« ra-Qpaninf 
tha plant will add ta tb* radiaaftiv* cantaatcatLan q^ tha aur^ 
rounding anvironaant.* f- ■■-7- |"in fp tfht *tl naea»a*ry *tapf t a 
daaura that tha Savannah Mlvaf Plant raaain* elpaad. 







„2ai:i3.j2c?>wii.x^_c 





^£^*<u*..^iGfci_^-,iax^. 











-tf-A 



Table C-5. DOE Responses to Comments on Draft EIS 



Coflment 
Nuntber 



L-60 



Comnnent 



COMMENTS OF JANE TOLLISON AND VIRGINIA ROBARDS 



Response 



L-60^0T 



o 



This is our third presentation to be submitted for publication 
without amendment in recjards to the department of energy's 
environmental impact statement: 

We noticed that you did not address need, intentionally 
ignoring it, an item that many speakers have voiced a major concern 
for* After examining the DOE's EIS for the SRP, we find that the 
need for ^sa££. (synonymous with noncontami nation) is overlooked - 
that the necessity far producing nuclear weapons, which would 
contaminate the American land that we love, is a given ^ We do not 
accept the given assumption that 5RP is desired or needed. We do 
not accept nuclear weapons as the deterrent to differences in 
ideology; therefore, the entire premise on which the facility exists 
- that there is a need - fs a false one* 

Any industry which impacts negatively, that is, not naturally, 
on the environmental state prior to the industrialization of this 
nation has no need to be, especially an industry that affects living 
things molecularly. The plant's products and by-products are 
offensive to our world's creatures because they introduce 
abnormality to them. The creation of abnormality is illogical, and 
this is a reason the production of nuclear weapons at SRP must cease 
and the plant be decomissioned from any use: the changes that it 
brings to life and within the confines and surrounding areas of SRP 
are unacceptable to a viable and knowledgeable citizenry. 

For the third time we request that SRP be decommissioned and 
decontaminated without further pollution of land, air, and water. 
Whatever is environmentally unsound is detrimental to life and 
therefore should cease. 

You say the defense department determines the need to make 
weapons of such deadly calibre- We object to the Nazi mentality of 
"we just follow orders to destroy*" Your negligence will kill us, 
but then so will your success. 



The need for nuclear weapons is beyond the scope of 
this EIS. 
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COIttCNTS OF JIN LOOHIS 



L-61-01 



I 



Department of Energy 

Re: DEIS regarding Savannah Reactor Startup; 

Gentlemen; 

My name is Jim Loooiis^ I spolce for stopping all plutomum 
production and going to cold standby and disassembling all such 
capabilities in the year 2000 if conditions permit at the Savannah, 
Georgia public input hearing regarding the Deis: Reactor startup. 

I am the director of the Cetacean Relations Society on the 
Island of Maui in Hawaii. I have been asked to speak on the behalf 
of slightly more than a trillion cetaceans over 60 million years 
representing a quadrillion whale years who regret that they are 
unable to physically attend this meeting but would like to register 
their considered opinions* It is this: Flukes against Nukes! 

How can X presume to speak for Whales, you might a$k, who are 
ever so much wiser than I? Gentlemen, I an a spokesman captive of 
the dolphins as they are entertainment captives of us in the 
oceanariums. I question their judgement in selecting me too, but 

here I am. 

Though it has been my fervent wish to speak against the Savajnah 
Blight for years, I knew nothing of this DEIS public hearing before 
this morning when I was driving to the Savanah Newspaper for a front 
page picture of myself , my associate Lana Miller, author of *'Call of 
The Dolphin'' and our car which is painted with a wrap around halo 
headed red, white and blue colored dolphin and "USA tour 89 to Save 
the Dolphin." As the picture »id story describe, we «fere in Savanah 
to looV for two dolphins^ Joe and Rosie, who were released to the 
wild three years ago. 

My life with Whales and Dolphins is the subject of Lana's book 
Chapter 20, Titled. "Living the Dolphin Lifestyle." Chapter 19 is 
called "Joe and Rosie Calling-" Do you regard this as a 
strangefluke that our search for Joe and Rosie brings me as the next 
chapter to speak for them against Nukes? I do. My book. 



Comments noted 
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STRANGEFLUKE is a history of 20 such dolphin and whale guidance 
incidents that I call "strangeflukes". 

Another such STRANGEFLUKE is that the day after completing a 
three month LISA tour in 79 with a 120 foot hot air smiling whale 
balloon FLO to publicise the plight of the whales culminating in a 
white house appearance with President Carter and Japan's premier 
Ohira as covered in Life Magazine, I discovered the Anti -Nukes march 
was the following day, The next chapter* And being captain of the 

tour then, I created a huge red banner — FLUKES AGAINST NUKES and 

our smiling FLO thus adorned led that parade. Having thus 
established in the most rigorous scientific manner my role as 
willing but captive spokesman for the whales, I continue. 

I speak for 60 million years of cetacean evolution producing 
the largest creature, the largest brain and the greatest 

largesse: the Blue whale. The Sperm whale and the Dolphin. My 

1^ organization through grants for 14 years has pursued ways to enhance 

^ relationships between human and Cetaceans. I have just spent a 

CD month swimming with wild dolpohins in the Bahainas. Though my 

specialty is skindiving to 100 feet with Pods of humans playing 
music generated by the changing body position distances and inotion 
as a human/cetacean body language mode offering for their 
recognition I must say that not harpooning, or taking their food, or 
netting or plutoniumly radiating them to death are wonderful ways of 
allowing there to be cetaceans whose relations we can then enhance. 
The wisdom of this insight leads me to repeat: FLUKES AGAINST 
NUKES. NOW I 

Whale Conservation action dated frora that year 1979; let us 
hope Life Conservation, i.e.. No Nukes, no more plutonium, dates 
from this year. 

Please excuse my anger or seeming disrespect. I believe we are 
all doing our best this second, but new seconds continue to follow 
with the option of our changing course lest we arrive at where we 
are headed: A TOXIC UNLIVEABVLE PLANET!. 

May we all rise to this occasion- Peace will have enormous 
challenges for us all* To give up the further creation of plutonium 
monsters is only the first step. But we must take it NOW! Eternity 
is asking you to stand and be counted now. Now! For life I For 
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mlllenia of unimaginable growth in peaceful, cooperative directions 
AND DIMENSIONS. Shut down Savanahi Don*t let one second of worr:y 
about the jobless, including youi stay your decision. One half 
second is O.K. ABSOLUTELY NO FURTHER CREATION OF PLUTONIUM. Show 
us you can clean up your mess and we'll talk about it then. You 
clean up your room children, we'll talk about ice creami 

That man after only a few hundred years of technological 
evolution would risk the Habitat destruction of these ancient 
creatures in the name of "national Security" must reflect upon our 
unspeakable arrogance, near total confusion regarding true 
priorities and unparalled shortsightedness. Sufficient plutonium to 
kill these large creatures and the sea^s smallest, the phytophora, 
that dwell in the top two inches and provide most of our oxygen has 
already been dumped into the sea in barrels of lifetime 20 years 
over twenty years ago. The whales would like to politely suggest 
that these barrels assuring our common doom be located, recovered 
^ and sealed in ceramic using all available manpower and technology 

N» and at the greatest speed. 



\o 



That the Department of Energy would be wasting this 
historically irreversibly crucial time asking for public input on 
decisions they have already made for "national Security" 

reasons when superpower leaders have agreed upon the end of the 

arms race shows either that the military industrial complex runs 
Bush and the world, or that the chain of command is broken or 
dangerously sluggish and irresponsive. To debate "How much more 
Plutonium to create" when the issue is "How to protect ourselves and 
all living beings from what has already been created?" is to indulge 
in Neroesque leisures only permitted the certifiably insane. 

That the DOE would even suggest an environmental impact 
statement procedure let alone purporting no environmental impact 
when we are talking about the most dangerously toxic location on the 
planet whose cleansing would require more than the entire toxic 
waste superfund is to create a cognitive dissonance so extreme it 
must be the tonalities of deliberate evil or a vision measured in 
microseconds or being generous, next week's paycheck. 

How much longer will the dreams of the many be countermanded by 
the nightmares of the few? On planet earth, this week, nothing more 
important is happening than that the south rise up against this 
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abomination that the North has placed in your backyard. These 
hearings on the Savanah reactor are of historical significance. 
Will peace get a chance? Will the million forms of life beside our 
own be heard, be considered in your e<^uations of "National 
Security?" Nothing has been nfiore destructive of Democracy than this 
absorption of the Monolithic DOE Into the Military Industrial 
bureaucracy. I had a personal intervie>* with Pres, Eisenhower in 
the whitehosue in 56. He spoke of this concern. He was right. I 
know what Eisenhower would say to this DEis. And I know what 
Einstein would say. And I know what most of you would say if you 
didn't think your job depended upon it. Think Globally now. Act 
locally now. Quit the iniagined dictates of your lousy job and do 

the right thing. 

I hold a masters in mathematics, taught in the University of 
California and have taught Einstein's relativity for ten years, I 
have watched the beautiful questions and mathematical apparatus 
1^ reveal the amazing relationship of energy to mass as a sole 

j;^ consequence of the constancy of the speed of light. This energy 

o form is surely part of man's destiny. But it is for starship drive 

and manufacturing in outer space where there are not currents of air 
or water to distribute it* Into the watery flesh of air breathing 
creatures. WAXE UP NOWi Say NO to Savanah startup and yes to 
shutdown of all plutonium creating devices. Wrong planet* Right 
time to act for all of life. 

Last month President Bush journeyed to Florida to give a 
"Thousand points of Light'* award to "Reef Relief" for their efforts 
in protecting the reef. The Next week the Navy announced they would 
be bombing within a mile of this area of America's last living fast 
dying reef to test three new classes of exotic weapons before they 
became operational. Pardon? Crying in frustration is justified. 
Do it. Then phone the white House and tell their Man, Then get on 
TV under some pretext and ask people to call the Pres. Give them 
the number* We did. In two weeks, the Navy called it off. Till we 
aren*t looking. Keep looking. 

President Bush, please phone the DOE now and call off anymore 
creation of plutonium. EITHER YOU ARE LYING OR THEY AREN'T GETTING 
YOUR MESSAGE. 
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Surely our deep lack of gentleman! yness is beTng clothed and 
hidden by some paralyzingly difficult indistinguishable form of 
unwarranted respectability* 



Jim Looniis 

Director 

The Cetaceans Relations Society 

POB 958 

Pal a, Maui 

Hawaii, 96779 
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Mr, S.R. Wright 

Director 

Environmental Division 

U.S* Department of Energy 

Savannah River Operations Office 

P.O. Box A 

Aiken, SC 29802 

Dear Sir, 

The enclosed is a copy of a current letter to my Senator, 
Senator Thurmond, concerning the Nuclear Plant at SRS- 

After reading the environmental Impact Statement on the issue I 
have serious questions concerning why we are going to start the 
tr-itiuin manufacture again. 

If it matters, I am in favor of closing the entire Savannah 
River Site to Nuclear measures. With all the ctoney spent just to 
get the plant ready for production, we don't need to waste any 
more. The tax money should be used for research of non-fossil fuels. 

If you have any questions please let me know. 

Sincerely, 



Alternative uses of funds 
and need for the proposed 
scope of the EIS. PI 



unrelated to the purpo 
action are outside the 
see the response to 



Comment L-02-01 on the need for tritium, 



J, Paul Rutter, III 
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J. Paul Rutter, III 
806 River View Drive 
North Augusta, SC 29841 



June 14, 1990 



The Honorable Strom Thurmond 
United States Senate 
Senate Office Building 
Washington, OX. 

Dear Senator Thurmond, 

I want to let you know of ray concern for the nuclear industry 
o here in Aiken County, South Caro^inB and the entire world, since the 

I world feels the effects of Aiken's nuclear activities. 

*^ I am scared! Yes, scared of the fall out from nuclear 

catastrophies and the by-products from the development of tritium. 
The waste from the production lasts forever in relative terms to 
human longevity here on planet earth. We continue to manufacture the 
products, yet we do not have any methods for its disposal, I am 
worried about the damage to our community from tritium and it^s 
by-products. 

Senator Thurmond, I don*t speak as one who has been influenced 
by the press or the current popular cause to support. I spent six 
years in the Mavy serving on board nuclear submarines as a/7 
engineer. I attended the Navy's nuclear power school* t knownuclear 
theory, its practices, strengths and its weaknesses. One of my 
former bosses is now the head of the Energy Commission. My nuclear 
background is the same as Admiral Watkins* There are so many 
ex-nukes that do not support nuclear power. Of the Navy "nukes" I 
know, they are scared of nuclear power too; but because they now 
have families, they have to provide support for them in some manner 
so they work at the Savannah River Site. 

We have spent alflwst 2 billion dollars getting the plant ready 
to produce tritium. That money could have been spent in the research 
of non-fossil fuels for our needs. 
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f^ Sincerely, 



Being an ex-Navy man, I can appreciate the need for a strong 
defense^ £ believe that Rea9an and his strong America tactics caused 
the Soviet bloc to tumble. But that's just it! They have tu^led. 
They are down. They can not afford to spend the tooney on defense 
and their general populations needs. We do not need to spend the 
money in the same manner either. Lessen the noney going to Nuclear 
projects and we solve so siany problens. Just sit back, be open 
minded for a moment and think of what we can do. 

^fy career and my other family oeoiber's careers probably depend 
on the plant being here in operation but we try to be bigger than 
worrying about just ourselves, just our generation* We need to 
perserve our humanity and our world. Please be brave and help with 
preventing the plant from starting back up« 

If I can help you in any capacity in this area please let ne 

know. 



J. Paul Rutter, III 
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L-63-01 



Aiken Speaker A-5 



June 13* 1990 



Steve, 



Attached are co^oents I nade at the morning session of the EIS 
hearing in Aiken S.C- (6/8/90>* I spoke as an Aiken City Councilman 
and Mayor ProTen- Please make ny cotnents a part of the official 
records I want to be sure !'■ heard on this natter » 

Any questions please call ne 5-3440* 

Thanks, 

Fred Cavanaugh 

5 Burgundy Rd 
Aiken, S,C., 29801 

[Responses to Mr. Cavanaugh 's contents are given in Aiken statement 
A-05] 
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6/8/90 



DOE Hearing on the EIS to Re-Start Reactors 



Mr. Chairman J Committee Members and Ladies and Gentlemen, 

My f^ame is Fred Cavanaugh and I*m here to speak not only as a 
resident of the City of Aiken, but as a husband and the father of 
two young boys, a city councilttvan and Mayor Pro Tem of the Aiken 
City Concil, and as an employee of the Westinghouse Savannah River 
Co* 

Our family moved to Aiken in April 1953* We thought Aiken was 
a wonderful place to live then and now in 1990 we think it's an even 
better place to live and raise our family. My family is the most 
r> important thing to me on this earth, Believe me if I felt this area 

^ was environmentally unsafe or for another reason I wouldn't he 

to sitting here now. To me one of the greatest testimonies that 

indicates the confidence in the Westinghouse Savannah River Co. and 
the safety at SRS is the fact that Aiken continues to grow, large 
numbers of retirees remain in Aiken and people continue to come to 
SRS to work, 

As Mayor Pro Tem I'm privileged to represent over 18,000 
residents of Aiken, While I don^t propose to speak for each one of 
them I can say that I have never had one person tell me that they 
oppose the SRS and or reactor restart. On the other hand I've had 
many residents express their support to SRS, Without question the 
vast rnajority of Aiken residents, including me, support the Savannah 
River Site and the reactor restarts as soon as the Oept. of Energy 
and the Westinghouse Savannah River Co, concur on the startup date. 

Mr. Chairman, I have neither heard nor seen any technically 
defensible reasons why these reactors should not be re-started. 
This site has been in operation now for almost 40 years and there 
has been Qfi proven, factual negative effect on the environmental 
health of either the employees or the public in surrounding towns. 
While some people will try scare tactics, and comparisons with 
non-similar reactors, the same people are also willing to risk the 
disarmament of our country, I'm glad to see that our President, his 
administration, the O&pt, of Energy and those that speak in support 
of re-start are not willing for our country to be open to this risk. 
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The facts are clear, the U.S. Nuclear defensive strength has 
been one of the most important factors for peace in the last fifteen 
(15) years. Our country, thank God, is still the leader of the free 
worth and must continue to be for many reasons. But, to be the 
leader we must continue to have a strong nuclear deterent - a 
deterent we hope and pray will never be used. 

I'd like to take a moment and address the area of safety. From 
an industrial safety standpoint, facts distributed in Oct. 1988 
stated that an employee at SRS was approximately 20 times less 
likely to suffer personal injury than one would be at a typical 
conmercial nuclear reactor power plant. Also, that one at SRS was 
approximately 3 times safer than at another typical DOE site* 

Concerning r\ucl ear safety the records indicate that during the 
entire 38+ years of service at SRS there has never been an incident 
that put our surrounding communities at risk. And there has never 
*? been an injury or death related to a nuclear incident. 

l;:^ This is a marvelous safety record. And if it's compared to 

others such as 50,000 traffic deaths a year, or an estimate of 
5,000,000 children who smoke and are now living in our country who 
will die from smoke related disease this safety performance becomes 
even more important and significant, 

Yes, the facts prove that you and I are more likely to be 
injured in our cars going to and from the SRS than we are at work 
there. Likewise, the facts show that one receives more radiation 
exposure from natural causes each year, by a vast amount, than they 
would by working at or near SRS* Page 3^50 of the EIS Report shows 
on average we would get approximately 361*1 MREM from natural and 
medical causes compared to 0.1 MREH from SRS* 

Mr. Chairman and Secretary Watkins, this community has worked 
harmoniously with the SRS for almost 40 years, and SRS employees 
have been important citizens to this community, it has been a very 
good relationship, and we look forward to it continuing with no ill 
effects. 

I ask you to study the facts, and make your decisions based on 
the facts, and not the rhetoric and innuendos that you'll hear. Our 
nation needs these reactors up and running, our community supports 
it* Our country must continue to maintain a strong nuclear deterent* 
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n 

I 

to 

00 



TViank you for the opportunity to express my thoughts. 

As one speaker said 

(The world is changing and one reason may be the strong 

nuclear deterant that the U-S, has had - lets not give it 

up) 



Comment 

Number 



L-64 
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COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT 
CONTINUED OPERATION OF K-, L-, AND P-REACTORS. SRP 



n 
I 

to 



L^4*01 



L-64^2 



L-64^03 



L_64-04 



Failure to Resolve th^ Atmospheric Poll gtion Issue 

In my testimony at the Scoping Hearings for thfs Environmental 
Impact Statement, I detailed extensively several facts concerning 
atmospheric pollution ema/?ating from SRP: 

1) Emissions plumes originating from SRP have been detected 
hundreds of kilometers from the facility. 

2) Particulates, such as the finely divided uranium and 
Plutonium particulates emitted from the chemical separations 
facilities as well as the carbon-14 emitted routinely from K, L and 
P Reactors » behave much differently in the atmosphere than gases due 
to the lee eddy effect on slopes lee to SRP. This is likely to 
cause greater than average concentrations of radioactive 
particulates on leeward slopes throughout South Carolina and Georgia 

3) Wherever such particulates accumulate, a long lasting risk 
to the public health is also accumulating; however, to date no 
regionwide environmental surveys documenting particulate 
contamination have been released for public review. We do not know, 
in fact, whether such studies have ever been performed, 

4) Large quantities of such particles have been released over 
the operating history of the facility, and the Draft Environmental 
Impact Statement makes it clear that OOE intends to continue doing 
so. 



OOE conducts thorough, extensive radiological and 
nonradiological monitoring of more than 8,000 square 
miles of the SRS environs, and reports the impacts 
to public health and the environment annually in the 
Savannah River Site Environmental Report. See 
Section 3.5.4 of the EIS. 

The SRS monitoring program (please see the response 
to Comment L-64-01) considers these effects. 



Section 4.1.2 discusses radiological releases 
projected to result from continued reactor operation 



Table 3-13 of the EIS presents cumulative releases 
of airborne particulates over the operating history 
of SRS. 
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L-64-05 



J 



Comment 



Consequently, it is clear that a comprehensive, rigorous 
regionwide environmental monitoring assessment needs to be made to 
determine which areas are indeed receiving quantities of 
particulates sufficient to cause concern, Nowhere in the Draft 
Environmental Impact Statement {OOE/EIS 0147D) is there any 
indication that such a study will be undertaken, in spite of the 
fact that I and others called for the study during the Scoping 
Hearings. 

On page 3-31 the Draft EIS notes, 

The general patterns of airflow {and the nature of the terrain) 
governs transport direction and speed, whereas small-scale, 
random eddying of the atmosphere (i.e., turbulence) governs the 
diffusion of airborne material. Turbulence is indicated by 
atmospheric stability classification. Based on measurements by 
onsite instruments, the atmosphere in the SRS region is 
unstable approximately 45 percent of the time; it is neutral 30 
percent of the time; and it is stable about 25 percent of the 
time* 

The SRP operators readily acknowledge the existence of 
turbulence and eddying, but they make no mention of the obvious fact 
that SRP emissions will not be restricted to the SRP site when 
returning to earth. Further, as the documentation concerning the 
lee ^66y effect demonstrated, much eddy activity is not small-scale, 
nor is it random. It does, however, significantly affect the rate 
at which particulates deposit from the plume to the earth's surface 
where they can be inhaled and ingested by the general population. 

The testimony I submitted at the Scoping Hearing for this EIS 
listed three SRP technical reports which documented transport up to 
100 km from the site (Pepper and Kern, 1976; Crawford et al . , 1977; 
and Carlson and Garrett, 1982), Reports documenting transport of 
such distances are in fact much more numerous than these. Vet, the 
Draft Environmental Impact Statement neither acknowledges nor denies 
that there has been substantial off site fallout transport. It 
simply ignores the issue* DOE is not proposing to make any effort 
to inventory the total areawide contamination pattern and map it. 

In spite of this, atmospheric emissions which DOE expects the 
K, L and P reactors to release to restricted areas are much higher 
than those permitted by commercial reactors by very large factors. 
Releases of unidentified beta-gamma sources, presumed by DOE to be 
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Please see the response to Comment L-64-03 on 
atmospheric releases. 
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L-64-06 



L-64-07 



o 
to 



L^4-08 



Comnent 



mostly strontfun>-90. are 41 times the allowed annual restricted-area 
release limits for three electric-generating reactors. Unidentified 
alpha releases (assumed to be plutonium-239) are expected to be 22 
times the limits permitted for electric power reactors. Krypton-S5 
(metastable) releases amount to a huge 32,848 times those permitted 
by three power reactors, a difference of 5 orders Qf. magnitude. 
Below, Table I lists the concentration values permitted by 10 CFR 
20, Appendix B, illustrates multiplying by the factor of 6.3 x 
100,000,000 ml (10 CFR § 20.103. footnote 3. p. 263) to obtain 
quarterly restricted-area limits, multiplies x 4 to obtain annual 
limits and multiplies again x 3 to obtain a limit for three reactors 

Especially in light of the tremendously high releases DOE 
expects K, L and P reactors to emit, the Department of Energy has an 
obligation to the people of South Carolina and Georgia to see that a 
rigorous regionwide assessment of soil -deposited particulates of SRP 
origin is performed, and a detailed map of the contamination 
executed, before it considers restarting the decrepit K, L and P 
Reactors. It is unconscionable that DOE would consider restarting 
these unsafe radiaoctive relics and compounding the regionwide 
contamination problem, before it has any idea what the dimensions of 
that problem actually are. 

Widespread contamination has been documented around Denver, 
Colorado consequent to Rocky Flats operation; around Fernauld, Ohio 
consequent to Feed Materials operation; and around Richland, 
Washington and the Columbia River Valley consequent to the operation 
of the Hanford site- To go blindly forward in South Carolina as if 
such a contamination pattern were not there is nothing short of 
blatant disregard for public health and safety. 

The Draft EIS also failed to address the issue of additional 
emissions from the F ACtd H chemical separators and other facilities 
which would increase were K, L and P reactors brought back online. 
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The 10 CFR 20 limits cited are for determining 
quarterly inhalation limits by workers in controlled 
areas, and are incorrectly applied to atmospheric 
emissions projected from the SRS reactors. These 
emissions benefit from atmospheric dilution factors 
that yield concentrations of radionuclides at and 
beyond the Site boundary, which are significantly 
below applicable limits, as described in Sections 
4.1.2 and 4,1,6 of the EIS. Please see attached 
Table 1. 



Please see the response to Comments L-64-03 on 
atmospheric releases and L-64-06 on 10 CFR 20 limits* 



Section 4.1.6 of the EIS describes cumulative 
releases and their impacts. 
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Health Effects Frtfn K^ L and P PpArfnr nntf^rA+inn^ 



m %^^ J -tmrm 



L-64-09 



o 
I 



The Draft EIS, on page 4-32, states that the BEIR V report 
quantifies that risks of fatal cancers in the general public would 

{1980), It notes that the EPA standard, which is 3*3 times the BEIR 
III factors, was used to quantify risks of fatal cancers in this 
study, and therefore the revisions compelled by BEIR V should not be 
far from the current estimates. It also states that the EPA risk 
estimator was 4uQ cancer deaths per 1,000,000 person-rem. 

These remarks underestimate the factors which BEIR V reports • 
BEIR reports. TUf 100,000 persons of all ages received a whole 
body dose of . , 10 rad of gasaia radiation in a single brief 
exposure, ^K»ut 600 extra cancer deaths would be expected to occur 
during their reaaining lifetimes . , " {BEIR V, p, 162). 10 rad 
times 100,000 persons = 1,000,000 person-rem. This is twice the EPA 
esti mate . 

Table 4-4 of BEIR V co^>ares the two lifetime risk estimates 
from the BEIR III and BEIR V reports, and reports that leukemia 
risks are 4,4 to 5 times that of BEIR III, while nonleukemia effects 
are 4.a-18,3 times the two BEIR III models for males, and 4-6-12.7 



Section 4.1,2.6 of the EIS describes the 
relationship of the health risk estimator used in 



%m ^ ^liHit^ ■ > V w w 



t\ ■ 4- 






XX Buuels Tor revHies- 



-I-. _ r% 



ine urart tii ooes not state 
vmether it *es employing the absolute risk or the relative risk 
models from BEIR III- If it was ea^iloying the absolute risk models, 
then BEIR V would be yielding estimates 18 times greater for males 
and 12 times greater for females, over the BEIR III lifetime cancer 
risks. 



L-64-10 



These differences in the factors force the conclusion that 
estimated cancer risks resulting from the restart of K, L, and P 
reactors are probably severely underestimated, in spite of the use 
of the EPA formula. 

Because the formula for calculating total person-rems also 
depends on atmospheric diffusion models discussed above^ an 

atmospheric diffusion models heavily underestimate pollutant 
concentrations. Thus, person-rems delivered to the population will 
be ouch higher than anticipated by these atmospheric models. 



J.II general , tne 



The atsnospheric diffusion models used for 
calculating the radiation doses were developed for 
the nuclear industry. Modifications were made to 
meet SRS-specific requirements. 
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L-64^1T 



L^4^12 



I 



CooDent 



For these two important reasons, we cannot accept the estimates 
of lifetime fatal cancer risk to the general population as being 
anywhere near reasonable. The estimates contained in the Draft EIS 
are likely to be «any factors too smoill. 



Concl usion 



Departnent 



until cne uepanneni or energy is wiinng i,q conauci ine 
necessary regionwide soil survey, and appropriately revise its 
neterol ogi cal and fatal cancer risk models, it cannot be trusted to 
make any reliable stataoents concerning consequent pollution and 
public health iopact. 

Without an approxinately accurate rendering of actual 
person-rems, the cost per person-r«n of upgrades in safety equipment 
such as containment and confinement systems cannot be made. The 
Department should not be penaitted to reopen these dangerous 
reactors with such emissions so high they would be illegal in any 
other context^ while complaining that safety upgrades are too 
expensive, based on totally inadequate pollution dispersion and 
^puJat^on exposure models^ 

literatuce Cite<> 
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As noted in the response to Comment L-64-06, the 
estimates of off site exposures made in the comment 
table are incorrect, as is Comment L-64-09 on the 
interpretation of BEIR V risks applied in this EIS. 
as described in Section 4-?. 2, 6. Accordingly, DOE 
is not persuaded by the commenter that population 
cancer risks are unreasonably underestimated. 



The estimate of collective dose (from which cancer 
risks are derived) is judged to be the best estimate 
consistent with current modeling technology. 
further, the transport modG}s are generally 
validated by the results of the extensive monitoring 
program indicated in the response to L-64-01 , 



Carlson. D- C. and Garrett, A- J* Comparison of simulated to actual 
Plutonium deposition at the Savannah River Plant* 
DP-MS-82-86- Aiken, 3*C-: Savannah River Plant, 19S2. 

Crawford, T. V., et al. Atmospheric transport of radionuclides. 
DP--HS-77^116- Aiken, S.C: Savannah River Laboratory, 1977. 

Pepper, 0. W. and Kern, C. D- Modeling the dispersion of atmospheric 
pollution using cubic spline and chapeau functions. 
0P--HS-76-83, Aiken, SX.: Savannah River Laboratory, 1976. 



Committee on the Biological Effects of Ionizing Radiation, 

Health effects of Exposure to_LowJ,evels of Ionizing Radiatiij^ 
(6CIR V), Mashington, D.C: National Academy Press, 199Q. 



Draft Environmental Impact Statement - Continued Operation of K-j 
and P-Reactors, Savannah River Site, Aiken, South Carolina, 
OOE/EIS-01470 Kay 1990- 
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TABLE 1 



Hucl i de 



n 

I 

ro 



3h 



14 



41 



Ar 



«5«yr 



87 



JCr 



»8Kr 



131 



133 



Xe 



135 



Xe 



10 crc Pt\ 

PeriQitteid 
Concentration 



f. -^ 



in® 



2 X 10"^ 
uCi/ml 



4 X 10 



-6 



uCi/inl 

2 X 10^ 
uCi/til 



6 X 10 



-e 



uCi /ml 



1 X 10 
uCi/iil 

1 X 10"^ 

9 X 10"^ 

uCi/ml 

\aSSuwin9 
soluble form) 

1 X 10^^ 

uCi/ail 

4 X 10^ 
uCi /ml 



Hi 



X 1 



(§20.103) =: 

Quarterly Linlt 

£ 




1,260.000 uCi 
= 1.26 Ci 

2.250 uCi 
= 0.00252 Ci 

1,260 uCi 
= 0.00126 Ci 

3,780 uCi 
= 0,00378 Ci 

630 uCi 

= Q. 00063 C> 

630 uCi 

r 0.00063 Ci 

5.67 uCi 

= 0.00000567 

LI 



6,300 uCi 
= 0-0063 Ci 

2,520 uCi 
= 0.00252 Ci 



X 4 ^: 
Annual 

UMi 
5.04 Ci 



0.01008 
Ci 

0.00504 

Ci 

0.01512 
Ci 

. 00252 
Ci 

. 00252 
Ci 

0.00002268 
Ci 



0.0252 
Ci 

0.01008 
Ci 



X 3 R«actQrs 
= Total 
Annual ^,^m^t 

15.12 Ci 



(\ t\'^(\7A ri 



0,01512 Ci 



0.04536 Ci 



0.01008 Ci 



0,01008 Ci 



0.00006804 Ci 



0.0756 Ci 



0.03024 Ci 



Lisieo 

Expected 

Annual 

Rel 



197.000 Ci 
(1.97 X 10^) 



(41.7 Ci) 



5.7 x 10^ 
Ci 

1.49 x 10^ 
Ci 

K03 X 10^ 
Ci 

1.55 x 10^ 
Ci 

8.6 X 10^ 



6.3 X 10^ 
Ci 

2.29 X 10 



Differences 



13,029 times the limit, an error of 
4 orders of magnitude^ 



I, J/7 LiuieA cne nmic; orr py j 
orders of magnitude. 



3,769,841 tiroes the limit; off by 6 
orders of loagnitude. 

32,848 times the Hmt; off by 4 
order of magnitude. 

A02JS2 times the linit; off by 5 
orders of magnitude. 

153,770 tiiies the limit; off by 5 
orders of magnitude. 

126 times the limit; off by 2 
orders of magnitude. 



83,3333 tiroes the limit; off by 4 
orders of magnitude. 

75,727 times the limit; off by 4 
orders of magnitude 



TABLE 7 (Con't) 



o 
I 



Nuclide 



Un-Id . 
B-G 

(90sr 

assumed) 

Un^Id. 
Alpha 
{^^^ Pu 
assumed) 



10 CFR 20 

Permi tted 

Concentration 



1 X 10"^ 
uCi/ml 

(assuming 

soluble form) 

4 X 10"^^ 

uCi/ral 
(assuming 
insoluble form) 



X 6*3 X 10® ml 
(§20.103) = 
Qijarterly Limit 
gr R^^ctor 



0.63 uCi 

= 0.00000063 

(6-3 X 10 ') 

0.0252 uCi 
^ 2.52 X 10"^ 

Ci 



X 4 = 
Annual 
Li m t 

0.00000252 
Ci 



X 3 Reactors 
=: Total 

Annual Limit 

0.00000756 

Ci 



(2.52 X 10"^) (7.56 x 10"^) 



0.0000001006 

Ci 
(1.008 X 
10^^) 



. 0000003024 

^' -7 
(3.024 X 10^) 



Listed 

Expected 

Annual 




3,13 X 10 



-4 



6.61 X 10"^ 



Differences 



41 times the limit; off by one order 
of magnitude. 



21.85 times the limit* Off by one 
order of magnitude* 



■ As listed in Draft Environmental Impact Statement (DOE/EIS 0147D). p. 4^21. 
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Table C-5. DOE Responses to Cotnments on Draft EIS 



Cotxment 
Number 



L-65-Oe 



I 



Comment 



ResDonse 



A restart is imprudent because the aged Chernobyl-type reactors 
at Savanna/i RiVer Plant have surpassed their expected lifetime. 
Among the most serious concerns we have about the plant include; 
leakf ng liquid waste containers, errors and failures in radiation 
monitoring equipment, aging of the reactors, lack of containment in 
the event of a reactor accident, inadequate fire detection and 
control, poor management and oversight practices, unacceptable 

environmental contamination as far away as Skidaway and Tybee 
Islands, and the undeniable acute threat to our underground aquifer 
from the 16 million cubic feet of high-level radioactive waste 
stored in deteriorating underground tanks. 

Although the permanent shutdown of two of the reactors was a 
step in the right direction, the facility is so plagued with design 
flaws and safety probTeros that all five reactors must be permanently 
closed. The Environmental tmpact Statement is shortsighted and 



Please see the response to Comment L-13-02 on the 
fundamental differences between SRS and Chernobyl 
reactors. Section 2.K2*5 of the EIS discusses 
safety; Section 3-9 discusses emergency planning; 
Section 4.1.2 describes radiological impacts of 
reactor operations; and Appendix B describes SRS 
monitoring programs* 
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Table C-5. DOE Responses to Comments on Draft EIS 



Comment 



COMMENTS OF JONATHAN M. SOMERS 

)53B EDINBURGH DRIVE 

TUCKER, GEORGIA 30084 

JUNE. 1990 

This testimony has been prepared in response to the Draft 
Environmental Impact Statement issued by the Department of Energy 
regarding the continuing operation of the reactors at DOE*s Savannah 
River Facility. 

The DEIS presents a thorough explanation of the processes which 
are involved in the operation of the reactors, as well as the impact 
which said operations v^ill have upon the environment. With regards 
to the specific factual information contained in the DEIS, this 
testimony includes a supplemental document which outlines the 
various inconsistencies, omissions, and other problems with the DEIS 
as presented. In perspective with the DEIS as a whole, these 
problems are relatively minor, and the final EIS could easily be 
amended to correct for these* 

However, these relatively minor problems should not obscure the 
fact that there are several fundamentally-incorrect assumptions 
which guided the authors of the DEIS- Before evaluating the 
riflfaiiflH Anaiw<:i*: ftf thp DEl^. it IS far mors imoortant to decide 

whether the stated objectives of the DEIS are reasonable and 
correct, and then determine whether the DEIS itself meets its 
objectives. 
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underlying philosophy. It fmpltes that operation of the reactors at 
Savannah River is a continuing operation. This is not the case. 

From page 1-1 of the DEIS; "The purpose of the proposed action 
is to continue to produce tritium and plutonium-23S to meet nuclear 
materials production requirements and to provide the capability to 
produce other nuclear materials, such as plutonium"239." This makes 
the false implf cation that tritium and plutonium are being produced 
at SR right now* They are not, as is stated in the cover letter 
supplied^with the DEIS: "The three reactors... are currently on an 
extended outage..." If the true intent of the DEIS is to continue 
operation of the reactors as they exist at present, then this would 
mean continuing the current extended outage. 



Response 



Please see the response to Comment L-^05-01 on 
continuing operation* 
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Table C-5. DOE Responses to Conitents on Draft EIS 



Cosnent 



Response 



Public demand for the DEIS was to assess the consequences of 
restart of reactor operations: the insertion of fuel and target 
rods into the reactor vessels, the operation of primary and 
secondary coolant loops, the processing of irradiated asseiriblies, 
the monitoring and control of each facility, and so on. 
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reactor operations as an presently-ongoing process. One exainple 
irfiich is most ei^arassing to the DOE can be found on page 2-35 of 
the DEIS, to %rit: 
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L-66-02 



L-66-4)3 



iuv-viu> r«ai:i.Dr-years OT operation at bKi provide a 
firm basis for reliable operation. Systems and equipment 
are maintained and replaced, as appropriate, to support 
reliable operation of the reactors. Reactor operators, 
naintenance personnel, and inspection personnel are trained 
to conduct normal operating activities according to written 
procedures* This provides confidence that the reactors 
will operate reliably and prevent accidents*" 

It provides no such confidence at all. In facts it provides 
confidence that future operation of the reactors will be riddled^ 
with the same unplanned and extended outages, operator errors, 
monitoring failures, and other crises which have plagued Savannah 
River for decades. Were the operators of P-Reactor on August 7, 

■-^^™^* «w-«v"--»«»f ■■w*KM»i u|«d ai. 1 1«^ 0^^i.jviui» d«.i«uru I fiij vu written 

procedures" when they continued to remove the control rods from the 
reactor even though they were getting results which did not match 
their calculations? If anything, the 100 plus reactor-years of 
operation are a track record to be avoided like the plague. 

With regards to the need specified by the DOE for operation of 
the reactors, it should be pointed out that the current Stockpile 
Memorandum was authored in a radically different political 
landscape. Clearly an assessment of current defense nuclear 
materials needs is a prerequisite to restart of the reactor 
operations at Savannah River. It is difficult to coranent on this 
aspect of the DEIS without access to confidential information. 
However, it is clear that the production levels needed to maintain 
the current inventory are meaningless if that inventor^ exceeds 
Nation's actual defense requirements, and our actual defense 
requirements are quite simply not known at present. 
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indicate that the experience provides a basis for 
predictable operation. 



Please see the response to Comment L-02-01 on the 
need for tritium* President Bush approved the 
current NWSM on July 12, 199Q. 



Table C-5* OOE Responses to Coflnents on Draft EIS 



Conment 
Number 



L^6-04 



I 



L-^6-0S 



Codnent 



On page 1-3, the DEIS states that the current NWSM is used as 
the basis for analysis because of "the long lead tittie, following 
enactment of a treaty* before recycled tnaterials from retired 
weapons would become available*** This suggests that no weapons are 
presently being retired. In fact* the Wavy has recently retired a 
number of now-obsolete nuclear ifieapoos frvm its arsenal, and while 
the nature of these weapons and the inventory of tritium {if any) 
they may contain is probably classified, the total oerission of this 
retirement from the DEIS suggests that this resource has not been 
explored. 

It should be pointed out that while DOE has, in the past. 
attempted to present itself as the chef who simply cooks »*hatever 
order is given to it by the President (via the Stockpile 
Memorandum), this DEIS identifies the Secretary of the Departnent of 
Energy as one of the co-originators of the Stockpile Hemorandum (p. 
1-2). Therefore, it would seem that DOE has a more active role in 
the establishment of defense needs than was previously stated. 

As for non-defense needs, the legal debate over the recent 
Galileo mission turned up a report from a JPt study t^hich was 
commissioned by NASA for the mission. JPL's findings concluded that 
the use of Pu-238 for that mission could have been eliminated by 
using newer lightweight^ high-yield solar photovol tai cs . The 
conclusion by OOE that Pu-238 is needed for space applications may 
be premature; certainly similar feasability studies should be 
conducted for the Cassini, CRAF, an6 the undesignated Navy mission 
before this conclusion is made* 
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le there are other undisputed needs for nuclear materials in 

commercial, and research applications, the extremely small 
of materials required (as well as their lack of time 
nts) make the alternatives to Savannah River more 
ve* For example, although commercial reactors cannot be 
produce tritium for defense purposes, they mi^t be used to 
tritfum for non-defense applications; the DEIS makes no 
the contrary. 



Another fundamental assumption that OOE makes in the OEIS is 
that there are two categories of safety measures: those that are 
prerequisites to restart of the reactors, an^ those that are not 
scheduled for completion until after reactor restart- In all, 



Response 



Please see the response to Comnent L-15-06 on 
recycling- 



See the response to Conment L^5-02 on reactor 
safety. 



Contnent 
Number 
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Table C-5- DOE Responses to Coinments on Draft EIS 



Cotiment 



Section 2 of the DEIS identifies thirteen categories of technical 

which are not considered essential to restart by DOE. 

This is yet another embarassment to DOE. It is a clear 
statement^ that DOE can and will operate its reactors without taking 
all possible safety precautions — implying that certain kinds of 
safety are "nonessential." There can be no "nonessential" safety 
measures- While this would be embarassing if the omissions were 
confined to "minor" technical items, it is disastrous in the case of 
two policy changes which should have been prerequisites not only to 
restart but also to the completion of this EIS, 

The first of these policy changes was recommended to DOE by the 
National Academy of Sciences and the National Academy of 
Engineering, NAS/NAE recommended that DOE clarify its safety 
objective for reactor operation so that the Department coul^d'^achieve 
and maintain the desired level of safety. On page 2^9, DOE states 
that the NAS/NAE recommendation will be implemented "independent of 
resumption of production". DOE will therefore operate the reactors 
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definition should have been created prior to this EIS process, and 
the completion of the EIS without it is a serious flaw in the 
underlying philosophy of the EIS process. 

The second (and very similar) policy change originated from 
DOE'S own Advisiory Committee on Nuclear Facilities Safety* The 
ACNFS criticiied DOE for bringing the reactors to an acceptable 
level of safety without defining that level, DOE has responded by 
forming a commfttee to identify and evaluate safety concerns at the 
reactor facilities. However, the findings of this' committee will 
not be part of this EIS. While DOE has indicated that most problems 
win be resolved prior to restart. It has effectively side-stepped 
the public review process by removing the committee's findings from 
the scope of the EIS. 

Before this or any EIS can be accepted by the public. DOE must 
clearly resolve these three fundamental problems: (1) that the 
no-action alternative is not continued operation of the reactors, 
\t^t i,iiau tjnr iiccu ^ui iiut^itrar iinsLermis n^s iio^ oeen Clean y 
established, and (3) that there is no such thing as a nonessential 



Response 



Please see the responses to Coiranents L-05-02 and 
L-44-29 on reactor safety and safety improvements. 



The safety improvement process starts with ensuring 
an acceptable level of safety, then making periodic 
upgrades to increase that level of safety. The SRS 
reactors will not resume production until they have 

estshi 1 sh^afl i-hi *: ;irronf3hla 1 aval rtf ea^ai-u Tko 

upgrades and modifications scheduled for completion 
before the resumption of production are those 
necessary to establish this acceptable level of 
safety* Some upgrades and modifications are not 

iici-csaar J Lu e>Ldtriisn on dCt:epi;ai'l e (Cvei, OUt 

rather to build on that level. DOE is not sure 
which cotnmittee the conment refers to, but the ACNFS 
and the DNFSB have provided input to DOE in 
determining the acceptable level of safety. In 
performing these duties, they have access to a broad 
range of information, including findings from other 
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Coinment 
Number 






L-66-0S 



L -66-09 



L-66-10 



Comment 



Response 



safety measure- If these three problems can be resolved — and this 
seems unlikely — then the specific items which are identified in 
the accompanying document must also be addressed. 

1 . DEMAND FOR PLUTONIUM-238 

Page 1-3 refers to the demand for plutonium-238 for space and 
military applications. However, a JPL study in connection with the 
recent! y-lauched Galileo mission indicated that solar photovo Hates 
could be substituted for plutonium'238 RTGs with no impact upon that 
mission's objectives. If photovoltaics were used for the NASA CRAF 
and Cassini missions, the remaining demand for plutonium-238 as 
outlined in the DEIS would be a$ follows: 



DOE applications 

Unspecified U.S, Navy mission 

Working inventory 

TOTAL 



6.1 kg 
17,9 kg 
49-5 kg 



25.5 kg 



The DEIS states that approximately 59 kg of plutonium-ZSS are in the 
present inventory. Therefore, more than enough Pu*238 exists at 
present to support these requirements. It is also unclear from the 
DEIS why 71.1 kg of Pu-238 must be produced if 17.9 kg is simply 
going to remain in working inventory. If this working inventory 
were available for use* then one of the two NASA missions could 
retain its present Pu-238 RTG configuration and only one mission 
would require retrofit for photovoltaics* The final EIS should 
adequately and fully address alternatives to Pu-23S RTGs for these 
missions, 

2. DEMAND FOR TRITIUM 

One of the fundamental premises of the DEIS is that the option of 
producing tritium in a commercial reactor is not considered viable 
because it contradicts current U,Sp policy. However, that policy is 
specifically intended to separate commercial uses of nuclear 
materials from defense uses of nuclear materials* In the strictest 
sense, this could be interpreted as a two-way street, i.e. nuclear 
materials which are ultimately intended for use in commercial 
applications should not be produced in military reactor programs - 



committees. Section 2-1,3 of the EIS discusses 
external oversight issues. Also, please see the 
response to Comment L-05-02, 



Please see the response to Comment L-48-31 on 
plutonium-238 inventory. 



Please see the response to Comment L-46-42 on 
identified needs for plutonium-238- 



Please see the response to Comment L-02-01 on the 

need for tritium. National policy does prohibit 

commercial reactors from providing nuclear materials 
for weapons use. 



While this is not likely to be a point of debate in treaty 
negotiation and enforcement, it could be argued from an economic 



Table C-5. DOE Responses to Comments on Draft EIS 



Commen t 
Number 



L-€6-n 



I 



L-66-12 



L-66-U 



L^66-14 



CoTnment 



The DEIS does not itemize the demand for tritium for weapons 
purposes vs. commercial purposes (indeed, it does not state the 
total tritium demand at all). The final EIS must identify the 
demand for tritium for nonmilitary applications and explain why this 

the overall dejnand cannot be met through production in 
reactors, possibly with assistance from the civilian arm 
in the design of targets for commercial reactors. 



portion of 
commercial 
of the DOE 



With regards to the military portion of the demand for tritium, H 
is absurd that the DEIS should rely on the 1989 NWSM for the basis 
of its analysis. The production of nuclear materials without the 
prior establishment of the need for those materials in a serious 
offense, especially when present needs are so clearly dimiaished 
from the needs envisioned in January of 1989. 

The DEIS also does not reflect what impact the ongoing retirement of 
obsolete weapons has upon the current inventory. If this is treated 
in the classified appendix, it should be stated as such in the body 
of the document. The final EIS should clearly state the Impact of 
ongoing weapons retirement. 

3. THE "NO ACTION" ALTERNATIVE 

On page 2-4, the DEIS defines the no-action alternative as "no 

change from a current level of management intensity or current 
management direction". 

The DEIS then proceeds to elaborate on the changes of management 
practices which will be made to improve oversight and supervision of 
reactor operations. Section 2-1.2.8,1 plainly identifies "the 
procedural modifications being implemented before the resumption of 
production and as part of the continuing improvement process in the 
areas of human performance and management systems*" These include 
additional personnel, new structures in the management and oversight 
of the facility, procedural revisions, and so on. Other references 



Response 



standpoint that the government is effectively and improperly 
subsidizing civilian industrial concerns under the auspices of the 
nuclear weapons production budget, as those industrial concerns 
would otherwise have to develop their own reactor programs (at 
substantially greater expense than that which they presenly pay to 
obtain the same materials) to meet their own production requirements. 



Please see the 
commercial and 
tritium. 



response to Comment L-48-26 on 
research and development needs for 



President Bush approved the most recent NWSM 
July 12, 1990- 



on 



Please see the response to Comment L-15-06 on 
recycling. 



The definition of "no-action" is taken from the CEQ 
"Forty Most Asked Questions Concerning CEQ's 
National Environmental Policy Act Regulations" (46 
FR 18027); please see the response to Comment 
L-48-04 on the definition of "no-action." 
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Comment 
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L-66^15 
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L-66-16 



L-66-17 



L-66-18 



to management additions and improvements also exist throughout the 
document. Clearly this cannot be interpreted as "no action". 

4- FIRE DETECTION AND SUPPRESSION 

Pages 2-16 states that a comprehensive program will be instituted 
"to assess fire risk and identify and additional necessary detection 
and suppression systems". This assessment should have been 
completed prior to the release of this DEIS. The EIS cannot 
properly be completed without this information. 

5. CORROSION PREVENTION IN COOLANT LOOPS 

Pages 2-19 states that "periodic injections of nitric acid are 
necessary^' to prevent degradation of aluminum and stainless steel in 
the coolant loops carrying heavy water. However, no indication is 
given as to whether this is an automated process or a manual 
process, nor as to what management practice provides assurance that 
these injections are carried out as required. The EIS should 
clarify the intervals between injections and the engineering and 
management procedures involved in conducting these injections. 

6, ULTRASONIC TESTING 

Also on page 2-19, the DEIS states that "inspection of K-Reactor is 
under way/' The inspection of K-Reactor should have been completed 
prior to authoring of this DEIS, and should be completed prior to 
the release of the final EIS. 

Futhermore, the DEIS is particularly vague about its findings, and 
states: 

Some geometric indications associated with the original tank 
fabrication welds were observed. Although these are not flaws 
or cracks, the Operating Contractor has proceeded with UT for 
K-Reactor before resuming production. This will ensure tank 
structural integrity and provide additional confirmation of the 
P-Reactor findings. [Emphasis added.] 

The DEIS does not define a "geometric indication", and the term is 
not in widespread use among structural engineers. Further 
clarification of the exact nature of these findings is essential. 



Section 2,1.2.3.1 of the EIS describes the current 
status of the reactor fire protection systems, and 
of the project plan for completion before the 
resumption of production. The SRS fire protection 
program is a continuing activity. 



The comment refers to a routine water-chemistry 
management practice that does not affect the risk of 
accidents or influence effluents. The inclusion of 
this detailed plant operating information in the EIS 
would not add materially to the information required 
by the decisionmaker or the public. 



The status of UT inspections of the SRS reactor 
vessels has been updated in the EIS* Section 
2.1.2.3-2 of the EIS discusses reactor safety. 



DOE has revised Section 2,1.2*3,2 to read "geometric 
reflectors," In addition, DQE has expanded the 
discussion of ultrasonic testing to describe the 
outcome of K-- and P-Reactor tests- 



Table C-5. DOE Responses to Conroents on Draft EIS 
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Comment 



Furthermore, the results of K-Reactor inspection will only ensure 
tank structua] integHty if said results find no flaws or cracks; it 
is folly to assume the nature of the results prior to completion of 
the testing. Finally, no matter what the outcome of the K-Reactor 
tests may be, they provide absolutely no "additional confirmation of 
the P-Reactor findings"; there is no causal relationship between the 
testing of one reactor vessel and the status of another. 

7. ONGOING SAFETY IMPROVEMENTS 

A number of safety measures are not planned for coinoTetion before 
the resumption of production. The suggestion that some safety 
measures are not important enough to complete prior to production 
ridiculous and must be stamped out* These measures include: 



is 



1 J uni 






on* 



ll1ktA..r 
ItCTf 



^oi^c t-— tu* ncTf luifricatnny Oil systems for the reactor 
coolant pumps and their associated AC and DC motors are 
planned, but not scheduled for completion before the resumption 
of production. . -" 



Response 
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continuing process. All safety measures are 
important; however, some have priority over others 
Consequently, the accomplishment of some safety 
actions is appropriate after the resumption of 
production. Please see the responses to Comnents 
L-05-02 on reactor safety and L-44-Z9 on safety 
improvements. 



rrom page c~LaL6\ "...zy new monitoring thimbles will be 
installed in each reactor..." 

From page 2-23; '*.*. improved incident monitoring circuitry 
...will help to eliminate the vulnerability to single failu.^ 
that can initiate multiple spurious and miileading^alarms. . »" 

From page 2-23: "..* installation of state-of-the-art, 
processor-based calculators for all three reactors..*" 

From page 2-24; "The disassembly monorails will be upgraded to 
meet current American National Standards Institute (ANSI) 
standards, . ." 



rrum pdye t-^.t. 



CXI SCI ng relays ana cne computer tnat 
controls charge and discharge machine operations will be 
replaced, . ." 

From page 2-29: "Additional modifications to the diesel-driven 
ECS booster pump will consist of instrumentation and control 
room alarms.. -and a strainer bypass line..." 
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From page 2-31: ".., modifications are planned to provide 
seismically-qualified equipment to monitor essential reactor 
parameters outside eacl^ reactor control room*'* 

From page 2-32: '^Various diesel generators are to upgraded 
through the installation of additional fuel and lubricating oil 
supplies.- <" 

From page 2-32: "The reliability of the REDS will be improved 
by the replacement of emergency bus feeder cables.*." 

from page 2-32: "Reactor instrumentation loads will be removed 
from the emergency buses and transferred to existing, rebuilt 
motor-generator sets that will have new backup batteries." 

From page 2-33: "An emergency power load sequencer will be 
installed to connect safety equipment automatically to the 
emergency buses." 

From page 2-33: "HisceTlaneous upgrades: Automatic transfer 
switches will be replaced with new switches; the firing 
circuits for redundant supplementary safety system valves will 
be separated and isolated to achieve independance in the 
circuits; the tvro emergency diesel generators will receive 
reliability improvements through the replacement or upgrade of 
such support systems as the diesel governorj lubricating oil, 
fuel oil systems, and the generator control system," 

8. APPROVED OUTFALLS 

While it TS admirable that SRS intends to apply for NPDES permits as 
stated on page 2-26, SRS has not yet applied and these permits have 
not yet been granted. Therefore the statement is virtually without 
content. 



As a result of comments received on this issue in 
the DEIS, DOE is reevaluating tritium disposal 
options while continuing to use reactor seepage 
basins for the disposal of disassembly-basin purge 
water* DOE would require an NPDES permit if, after 
this reevaluation, it negotiates the use of direct 
discharge with EPA and SCDHEC. Please see Section 
2-1.2.3.8 and the response to Comment L~45-03 on the 
discharge of purge water. 
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Table C-5- DOE Responses to Coments on Draft EIS 



Coment 



9. RELIABLE OPERATION 



DOE should remove this paragraph from page 2-35 and the DEIS with 
all possible haste. The lQ(H>1us reactor-years of operation at SRS 
have been far from trouble-free. If anything, this establishes a 
firm track record vrfiich should have us all exoectina annual reacti 



1 nciuents 



expecting annual reactor 



upon re5UinpT.iDn Ot prooucTLion. 



10. DOE STAFFING 



Page 2-44 states that DOE hopes to provide four Area Engineers for 
each reactor area- No stateo^nt about the number of personnel to be 
present prior to restart is made. The final EIS should specif iy the 
number of DOE Area Engineers required prior to restart of any given 
reactor. In the absence of this information, it is logical to 



require four engineers per area nrior to r^^^tar* 
to be the case at present- 

1 1 , NAS/NAE RECOmEMDATKWS 



logical 
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developing a department statement for the identification and 
application of safety objectives that will 4rs^ on available 
information from the NRC, the International Atomic Energy Agency, 
and other applicable sources." 

One is left with the io^ression that DOE is laughing behind the 
backs of the MAS and the NAE, The NAS/NAE recoomendati ons are 
meaningless if they are considered secondary to the operation of the 
facility and the production of vreapons materials. These goals 
should not only be completed prior to resumption of production — 
they should be completed prior to formulation of the final EIS, as 
their definition is pivotal to the assessments made in the EIS. 






Also from p^ge Z-49z "The NAS/NAE concluded that DOE needs 
revise its Orders to specify clear requirements and deadlines for 
impletsentation." Ironically, DOE claims that it plans to do so, but 
has set no clear requirement or deadline for completion of the task. 



Response 



Please see the response to Cooment L-66-02 on 
predictable operation* 



DOE has revised Section 2.K2.8-1 and Figure 2-9 to 
discuss the reactor shift personnel complement. 



The safety improvements being made are responsive to 
the NAS/NAE recomnendations. Please see the 
responses to Consients L-QS-Q2 and L-44-29 on reactor 
safety and safety improvements. 
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Comient 



Page 2-51 states that the NAS/NAE report identifies concerns over 
reactor aging. DOE's response seems only to concern the three 
reactors at SRP which are capable of operation. The final EIS 
should also identify any acute aging phenomena which are observable 
at the two inoperable reactors at Savannah River, and address 
whether these phenonena (if any) apply to the remaining three 
reactors. 

While it is commendable that DOE plans to coD^lete first portion of 
the Probabilistic Risk Assessment prior to re$uiiq[>tion of production, 
this should have been completed prior to the release of the DEIS and 
the final PRA should be completed prior to the release of the final 
EIS, with its findings incorporated into the EIS* Likewise, the 
SAAP should be a fundamental prerequisite of the resumption of 
production* 

12. ACNFS REC0»1ENDATI0NS 



Just as the KAS/NAE chastised DOE for failing to define acceptable 
safety criteria, the ACNFS accused DOE of attempting "**.to bring 
the reactors to an acceptable level of safety without defining that 
level" (p. 2-57). While DOE plans to require the RIMP Issue 
Management Comnittee to complete a review of all safety issues prior 
to resumption of production, this review should properly have been 
completed prior to release of this DEIS and should be concluded 
prior to release of the final EIS. 

The paragraph regarding the ACNFS recommendation over ultrasonic 
testing reads: "The Operating Contractor performs UT and visual 
inspections, which is an ongoing program." The ACNFS comment was a 
reaction to the K-Reactor restart strategy document, and so it is 
ironic to note that UT of K-Reactor has not yet been completed. 

13. GASEOUS RELEASE MONITORING 

Page 2-62 states that "All gaseous radioactive releases through the 
K-, L-, and P-Reactor stacks are monitored continuously." This is a 
debatable issue, since radiation monitors have occasionally escaped 
mandated inspections, frequently swayed out of calibration, and even 
failed. The final EIS should address the need for management 
assurance that radiation monitors are regularly inspected to assure 

reliable and accurate operation. 



Response 



As indicated in Section 2.1.2.3.2 of the EIS, DOE 
has found no life-liniting mechanisms in the SRS 
reactors. There are no useful data to be obtained 
from C- and R-Reactors on aging issues because they 
no longer receive thema! stresses or neutron 
exposure* 



Please see the response to CoiMient L'58-09 on the 
PRA. 



Please see the response to Connent L-05-02 on 
reactor safety. In addition, the RIMP is an ongoing 
process that prioritizes safety issues, including 
any new issues identified during testing activities 
performed after publication of the Record of 
Decision. 



Section 2.1.2.3.2 of the EIS has been expanded to 
present the current status of the UT program. As 
noted in that section, the UT inspections of K- and 
P-Reactor have been completed, and that of L-Reactor 
began during the fall of 19^. 

The monitoring of release points for atmospheric 
releases is required to meet applicable EPA 
monitoring requirements defined under 40 CFR 61.93 
(b). DOE continues to work with EPA to ensure 
compliance with applicable requirements. 
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O 



L-66-29 



L-66-30 



14. OTHER TECHNOLOGIES 

In the discussion of other potential sources of tritium, a fallacy 
exists in the DOE's argument against a linear accelerator* The 
claim is made that the linear accelerator is an energy-intensive 
process, requiring 900 megaWatts of electrical power; this is 
contrasted to the 175 megaWatts require for the operation of the 
three SRS reactors* However, the DEIS fails to note the three SRS 
reactors also require enriched fuel as a neutron source, and that 
considerable potential energy is released in the burnup of this fuel 
which accounts for a large portion of the discrepancy. In effect, 
the linear accelerator requires primarily electric power to produce 
neutons, while the SRS process requires enriched fuel to produce 
neutrons (with the additional overhead of electric energy to 
circulate coolant through the reactor core). The net energy 
consumption of the SRS reactors should be computed as the sum of the 
raw electrical energy consumption plus the energy which could be 
obtained from burning the enriched fuel in a conventional reactor. 



The DEIS unfairly dimisses the prospect of cryogenically isolating 
tritium from contaminated water streams. Although this source is 
probably not sufficient to meet the entire tritium demand, the 
exploration of the technology on larger scales is certainly a 
worthwhile activity as a parallel effort. In the long term, it could 
complement the operation of reactors {at substantially lower overall 
cost) as a tritium source, perhaps eliminating the need for one or 
more reactors. Futhennore, research into this area would certainly 
improve DOE^s image, since the demand for tritium seems ridiculous 
to the general public when tritium is being released to the streams 
and even to the atmosphere on a frequent basis. 

15. SOCIOECONOMICS 

Page 4-2 asserts: "For the most part, the socioeconomic effects of 
continued operation would be beneficial. SRS has contributed 
substantially to the rise in the standard of living in the region. 
The SRS budget for Fiscal Year 1989 was about $3.2 billion; the FY 
1990 budget is nearly $3.7 billion." 



The comparison was based on direct electric power 
consumption as an indicator of the level of direct 
utility service support required by each 
alternative. The reactor fuel-cycle electric energy 
support can be estimated by assuming the uranium 
fuel-cycle environmental data promulgated by NRC in 
10 CFR 51.20, Table 5-3, to be applicable to the SRS 
reactors. As that table indicates, the fuel -cycle 
electrical energy required per reference (1,000 Hwe, 
or about 3,100 Mwt) LW? reactor year is about 5 
percent of the LWRs electricity output, or about 50 
Mwe. With an assumed maximum power level of 3,000 
Mwt for an SRS reactor, the fuel-cycle estimated 
electrical energy requirement, on this basis, would 
be 50 Hwe or less. 

DOE intends to continue research into tritium 
production technologies and detritiation methods, as 
described in Section 4.5.3 of the EIS. (Baumgarten, 
19S3, which is cited in Chapter 4 of the EIS, 
contains information on the Sulzer process for 
detritiation*) 
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Comment 



The rise in the standard of living in the region is not without 
expense. In general, a rise in standard of living can be viewed as 
beneficial when the population of the area and of the nation as a 
whole benefit from the production of new wealth (in the form of 
goods, services, property development, et cetera) < At Savannah 
River, no new wealth is produced; the wealth is forcibly taken from 
the taxpayers of the rest of the nation. In effect, the affluence 
of the region is subsidized at the expense of the rest of the 
Nation. No material goods or other direct benefits arise from the 
operation of the Savannah River reactors. The only justification 
for their operation is the national defense, and the concrete form 
of this justificatin (the NWSM) is classified and hidden from the 
eyes of its alleged benefactors. 

16. OCCUPATIONAL DOSES 

Page 4-34 asserts that "The use of the health-risk estimator 
presented in Section 4.1.2.6 would result in an excess cancer risk 
of 0,02 fatality per reactor-year in that workforce." This would 
suggest that the aforementioned 100 reactor-years of reliable 
operation have a probability of unity for causing 2 fatalities in 
the work force* 

It is also very unorthodox to perform mathematics on dose 
commitments by evenly dividing the total exposure by the number of 
workers to obtain an average per-person dose, since it is very rare 
for an entire populus of workers to receive identical doses. Given 
the widely-varying duties of the range of employees » their differing 
proximities to potential "hot spots", and the fact that the 400 
people working in a reactor area are present in shifts (not 
simultaneously), it is likely that most employees received 
substantially less-than-average doses while a very few received 
substantially greater-than-average doses. 



Response 



DOE has investigated socioeconomic effects more 
fully and has included the information in the Final 
EIS* Also, please see the responses to Comnients 
L-48-15, L-48-16, and L-48-17 on socioeconomics, and 
Section 3,2*5 of the EIS. 



For stochastic effects such as cancer, the 
consequences of exposure are conventionally 
determined by using the collective dose commitment. 
The EIS also presents the average individual dose 
and the annual limit to provide a basis for 
comparison, because there is no guidance on weighted 
individual exposures. 
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COMMENTS OF DEAN D- HUNTER, JR, 

CITY OF BEAUFORT 

POST OFFICE BOX 1167 

BEAUFORT, SOUTH CAROLINA 29901 

{803)525-7070 
FAX NO, (803)525-7013 

June 25, 1990 






L^7-0 1 



Hr. Stephen R. Wright 
Di rector 

Environtnental Division 
U*S. Dept* of Energy 

Savannah River Operations Office 
P, 0. Box A 
Aiken, SC 29802 

RE: Reactor Operations EIS 

Dear Mr. Wright; 

On behalf of the City of Beaufort, I would like to express 
concern and objection to the start-up of the reactor operation until 
such time as there has been complete assurance that the domestic 

water supply for the City of Beaufort will not be contaminated or 
pose any health or environmental problem for the citizens and other 
water customers. 

Sincerely, 



Sections 4.1.2 and 4.1.6 of the EIS present the 
health effects to downriver water users (Beaufort- 
Jasper). The concentrations of radionuclides in 
Savannah River drinking water are a small fraction 
of EPA standards. Also, please see the responses to 
the comments in Letter L-49. 



Dean D. Hunter, Jr 
City Manager 



bwg 

cc: Mayor/Council 
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COMMENTS OF ^4R. AND MRS. PETER W. PAYETTE 



a 
I 

to 



L-6a-0 1 



L-68-02 



L-68-03 



Director of Environmental Division 
U.S, Dept. of Energy 



June 21, 1990 



Reactor Operation E.I.S. 



Dear Mr. Wright 



I am confident that nuclear waste is destroying the world 
envi ronment-water-ai r-ground and killing our people in this 
country. The greatest danger is the massive environment 
contamination at SRS at the present time. Forty five {45) years of 
waste production of Radioactive material and we have not found a 
sure or good way to dispose of it, I personally believe (knew) that 
area's in our country that are contamined with all the Radioactive 
waste can not or will not be cleaned up. It may be moved same vyhere 
else at great expense, but is that cleaning up? Just look at the 
reports comming in from all over our country, of the contamination - 
Rocky Flats, Colo - Savannah River - Ohio - New Mexico - Idaho and 
the list could go on and on. Man, ohl man will some body lead us 
out of this crazy nuclear weapon's production before it destroys 
us! We need a leader to realize the problems it is causing and to 
stop throwing money at (DOE) the department of energy (waste) in its 
continuation of nuclear weapon's. The House of Representative's 
passed the fiscal 1991 spending bill of 2*3 billion for production 
of nuclear weapons material at all DOE plants by a vote of 355-59. 
Is this spending good for the country? The world has changed* No 
more Cold War and I think alot of people are tired of hearing the 
old statement better "Dead than Red'** 

Let's start thinking of our Grand and Great-Grand children and 
not leave this mistake for them to solve (ff they are stfll alTve.) 

We are told that we face a critical shortage of tritium, but 
who know's? Does anyone in our country really know how much we 
have? Remember a little Col. North was selling weapon *s to our 
suppose enemy and from our President on down no one knew what he was 
doing (It could have been nuclear weapon's) so how can people 
believe now that we need more tritium* It must be the jobs and 
large salaries for some people. 



Please see the response to Corranent L-07-01 on 
radioactive waste management. 



Please see the response to Comment L-06-02 on waste 
management and environmental restoration. 



Please see the response to Comment L-02-01 on the 
need for tritium. 
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Response 



If we "let our present H-Bombs sit for SO years with no more 
tritium replaced in the bombs and they lost 90% of their 
explosiveness, these " Horrible Weapon's" would still have enough 
force to vaporize large cities and life, Wasn*t the Atomic bomb's 
used on Japan destructive enough? Before someone says I don't know 
what I'm talking about, what about the letter that was sent to 
President Bush and Soviet President Gorbachev urging them to 
consider a complete nuclear materials production halt {on May 23, 
1990)* It was signed by seven Nobel laureates, two former Cabinet 
secretaries, two former director of the Central Intelligence Agency 
(CIA) and several leading negotiators of past arms-control 
agreements and others who played substantial roles in the 
developement of the U.S. Nuclear arsenal. Do fifty-four (54) of the 
o top scientists and diplomats in this country know what they are 

I trying to do? I believe they do! Later years from now every body 

Ln you talk to will say they knew what some of us are now stating about 

^ all the dangers to our people and the massive environment 

contamination being done. 

r hate the statement that the anti -nuclear coalition is the 
least qualified body on which to base a nuclear policy for this 
Country* Who is qualified? Is it our nuclear war experts? We have 
them, you know and we have never been in a Nuclear War. 

The main issue is that it is time to try and stop destroying 
our country and calling it National Security- 

Sincerely, 



Mr. and Mrs. Peter W. Payette 
1393 Old Barnwell Rd. 
Aiken, S.C 29B01 
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L-69 COMMENTS OF TOM CLEMENTS 



Written Coimtents on the Draft EIS on Restart of the 

Savannah River Plant Reactors 

Greenpeace Action 

20 13th Street 

Suite 100 

Atlanta, GA 30309 

404-876-8256 

June 24, 1990 



^ As the comment period closes on the Draft Environmental Impact 

I Statement on RESTART of the aging nuclear reactors at the Savannah 

^ River PI ant » I would like to make a few comments about the EIS and 

^ the just-concluded hearing process. 

At the three hearings on the restart EIS, the public spoke out 
overwhelmimgly against the restart and continued operation of the 
SRP reactors- The count was approximately 190 against restart and 
only 30 or so in favor. Only two people in Columbia, S-C, and 
Savannah, GA spoke in favor of restart. About 30 people in Aiken, 
S.C. spoke in favor of restart and most of those people who thus 
spoke had some form of political or economic tie with the operation 
of SRP. So, it seems, that the general public has had enough of 
building more bombs, while it is a single special interest group, 
bound by greed and power, that backs the further operation of the 
SRP reactors. 

Besides being a referendum which can*t be ignored by Secretary 
Watkins or the preparers of the EIS, the hearings were a signal of a 
change in the public consciousness. Even in Aiken, home of the Bomb 
Plant, people just wouldn't go out to support something they know is 
no longer justifiable on military, economic, or environmental 
grounds- People who make their living from operation of SRP finally 
realize that a changing world is coming, that the role of SRP is 
bound to change* And we, environmental and disarmament groups, 
stand in support of workers in their right to job protection as the 
DOE complex is scaled down. We also stand in support of legislation 
in Congress to promote economic diversification in communities 
around DOE facilities. 



Response 
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It IS now very clear that a growing public voice is speaking 
out against more nuclear weapons. It is also becoming clearer that 
DOE workers have an ally in environmental and disarmajnent groups >^o 
are leading the effort to make the Department of Energy truly that 
and not the Department of Nuclear Weapons Production- 

The hearings on the Draft EIS were held on extremely short 
notice, not giving those interested in the document time enough to 
prepare comnent. The hearing schedule was printed in the Federal 
Register on May 11, 19% and the first hearing began less than three 
weeks later on Kay 31, 1990- This amount of time was insufficient 
if the DOE was intent on getting input from as many people as 
possible who have interest in this issue. I hereby request that DOE 
give a much longer notification period in the future. I would also 
like to know how the time between the announcement's appearance in 
the Federal Register and the first hearing compares vrith other DOE 
EISs and those of other U^S* government departments. 

I must add that on May 1, 1990, Secretary of Energy Watkins 

prejudiced the EIS document on restart by announcing that the 

K-reactor would be restarted in December, 1990. Secretary Watkins' 

premature announcement of restart, without regard for the EIS 

process, was an affirmation that he would not take the EIS nor 

public comments on it into consideration before making any type of 

decision on restart. I find it quite disturbing that the secretary 

has circumvented the EIS process and request that he withdraw his 
May 1 restart announcement. 

The EIS is a very general document and does not cover the 
environmental impacts of reactor operation or conditions of 
operation in much depth. The document reads as if it were prepared 
just in order that something be presented which could be called an 
EIS. The following are sonre observations about the EIS: 



1) The "need question" must be discussed more fully. DOE has 
classified the discussion on the need for tritium and plutonium, 
refusing to present any information at all about the supply of those 
materials. The EIS should openly discuss the need question in light 

of a changing world situation and the impact of arms control 



Response 



DOE folloiii«d the CEQ regulations on implementing the 
procedural provisions of NEPA (40 CFR 1500-1508) on 
the time required for placing announcements in the 
Federal Register and news media* and holding the 
hearings. CEQ requires a 15-day minimum limit [40 
CFR 1506(c) {21. In this case. DOE provided 20 days. 



DOE has not yet decided to continue to operate the 
SRS reactors, but ts proposing to do so. SRS is 
continuing an ongoing program to upgrade the safety 
of reactor operation in a wide variety of areas, 
many of which are described in the EIS. No sooner 
than 30 days after the completion of the EIS, the 
DOE decisionmaker will decide whether to continue to 
operate the SRS reactors; and will issue a Record of 
Decision in the Federal Register , In addition, the 
DOE decisionmaker will not authorize the resumption 
of production of nuclear materials until he has 
determined the satisfactory completion of the safety 
upgrades and modifications planned for completion 
before the resumption of production. Please see the 
response to Comment L-05-02 on consideration of 
safety concerns. 

Please see the responses to Coranents L-02-01 on the 
need for tritium and other nuclear materials and 
L-37-10 on the changing world geopolitical situation* 
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CooQent 



negotaitions. Rather than basing this discussion on a static 
Nuclear Weapons Stockpile Henoranduti (NWSM) , the EIS should take 
into account the very real possibility that the NWSK will change in 
the short ter» in order to reflect a drastic downturn in need for 
more nuclear naterials. 

2) The EIS oust be expanded in its discussion of standards of 
operation. Standards under which the reactors are to be operated 
are vaguely discussed, leaving the reader the impression that there 
are no standards which the ME is following. The reactors should, 
before restart, be able to meet connercial nuclear power standards 
as specified by the Nuclear Regulatory Conroission, Though exempt at 
this aonnt fora NRC standards, DOE has stated that it is trying to 
reach NRC standards, but the EIS does not give any type of clear 
picture as to how and when NRC standards are to be met* 

A nunber of other federal bodies, including the Advisory 
Coawiittee on Nuclear Facilities Safety, the Defense Nuclear Facility 
Safety Board, the EWE Tiger Team, the National Academy of Sciences 
(report after Chernobyl accident), and the General Accounting Office 
have all wade co^ents about operation standards. Particular 
enphasis has been put on reactor operator standards* The EIS does 
not adequately discuss how the reconnendations of the above-named 
bodies will be wt nor when they will be met. The EIS, therefore, 
should contain a full discussion of what those bodies have 
recovBiended and how and when those recoonendations will be met. 

The reccMBendations of the other federal bodies mentioned above 
are critical to the safe operation of the SRP reactors. In addition 
to discussing operator training standards and conduct, the EIS imjst 
also discuss the following areas (to naine a few) in more detail, 
with an analysis of the recomendati ons and implementation plans 
suggested by the above-naned federal bodies: a) seismic upgrades, 
b) need for containaent domes, c) fire safety standards, with 
special attention to air filter systems, and d) diesel generator 
standards^ 

The DOE should clearly state that the reactors will not be 
returned to operation until all reconviiendations of the 
above-mentioned bodies are net. Any recommendations not met at time 
of restart should be clearly listed in the EIS, with a timetable of 
when they will be implemented. The DOE must certify to Congress 



Response 



Please see the response to Comment L-44-30 on NRC 
standards. 



DOE has expanded Section 2,K3 of the EIS to address 
this comment; this section discusses responses to 
comments from external oversight organizations- 
Section 2-1.2 discusses many upgrades and 
modifications that are related to these responses. 



DOE believes that these items are discussed with the 
level of detail appropriate for an EIS. 



Please see the response to Comment L-05-02 on 
reactor safety. 
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that all recommendation have been met prior to restart, and the EIS 
mist discuss how that certification ^i^^ be determined, (The 
above-mentioned bodies should also independently certify to Congress 
that their recommendations have been met.) 

3) The Probabilistic Risk Assessment (PRA) must be completed and 
released to the public for review before restart. The EIS should 
discuss the review process for the PRA and how the recommendations 
of the previously mentioned bodies effect the prepartion and 
validity of the PRA. 



4) 



The EIS must fully discuss the standards under which ultrasonic 
testing is being done on the reactor vessel and pipe welds. The DOE 
has recommended that UT testing be done on a certain schedule, but 
it appears that this schedule is not being met. Since the reactors 
and welds have not undergone a 100% UT test during their entire 
lifetime, the EIS must discuss why the DOE is not going to meet 
their inspection standard prior to restart* In order to nreet even 
the DOE goal for UT inspection - once every 5 years - means that a 
100% test is long overdue. Therefore, to meet the DOE standard and 
in order to give a baseline by which to judge future UT tests, the 



government 
standard prior to restart? 

5) The EIS is lacking in a discussion of support facilities 
necessary for reactor operation. It is absolutely critical that all 
non-reactor facilities necessary for operation of the reactors be 
discussed in the EIS. This primarily includes the fuel and target 
fabrication facilities. Depending on how many of the reactors are 
operating, if any, and at what power level, the support facilities 
will, obviously, be effected. The EIS does not fully discuss the 
impact of reactor operation or non-operation on these facilities. 

6) The impact of the lawsuit against operation of K-reactor 
without a cooling tower must be expanded. It is likely that a 
lawsuit against operation of the K-reactor will force the DOE to 
postpone restart of that reactor until after the cooling tower is 
finished. The impact of a successful lawsuit on restart must be 
di scussed' 



Response 



Please see the response to Comment L-44-16 on 

PRA. 



the 



DOE uses American Society of Mechanical, Engineers 
(ASME) Section XI Boiler and Pressure Vessel Code 
for UT testing, and adheres to the ASME-recommended 
schedule. DOE has updated Section 2*1*2,3.2 of the 
EIS to expand the discussion of ultrasonic testing. 



Please see the response to Correnent L-66-27 on 
ultrasonic testing. 



Section 4.1.6 of the EIS describes the cumulative 
impacts of all support facilities, and provides an 
upper bound to those impacts* If the reactors did 
not resume production, DOE would continue to operate 
the nonfabri cation facilities to process spent fuels 
and to process and dispose of waste. DOE will 
prepare an EIS that includes more detail on the 
environmental impacts of support facilities. 



DOE is operating SRS under the terms of a Consent 
Order (84-4-W) to its NPDES permit issued by 
SCDHEC. DOE has revised Section 5,2*5 to discuss 
the current status of the lawsuit. 



_L 
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7) Due to the possible placement of the reactors in cold stanby in 
the very near future, the EIS must discuss how and when an EIS on 
reactor decontamination and decommTSsianing (D & D) will begin. The 
EIS must look to the future more and lay groundwork for the imminent 
D & D of all the reactors. This discussion must be expanded under 
discussion of alternative three. 



8) The EIS must be changed to be a restart EIS, not just an EIS on 
continued operation. Just as there is an office at DOE on reactor 
restart, there must be an EIS on restart. The DOE has admitted, 
through its creation of a restart office, that the reactors are not 
in operation and that restart is the issue. Without addressing all 
issues associated with restart, and not just "continued" operation, 
the DOE is setting Itself up for legal action by doing an incomplete 
EIS. 

9) All accidents that are discussed must address accidents 
involving both tritium targets and plutonium fuel. All scenarios 
for accidents during loading, operation, or other handling of target 
elements or fuel must be covered by the EIS. Accidents v^ich are 
graver in tnagnitude than discussed in the EIS must be covered as 
well. It is likely that core releases of larger magnitude than 
discussed are possible, and those accidnets must be discussed. 

I stand in support of alternative three - placement of the 
reactors on cold standby - and urge the DOE to more fully consider 
this alternative. With the dissolution of the Warsaw Pact and the 
excellent possibility of far-reaching arms control treaties, the 
need for more nuclear materials is rapidly decreasing (not that they 
were ever needed!). DOE should face the changes going on in the 
world and not restart the reactors* 

Respectfully Submitted, 



Response 



When the need for the reactors no longer exists, DOE 
will prepare appropriate NEPA documentation for the 
decontamination and decommissioning of these 
facilities. It is not considered under Alternative 
3 because the reactors are to be maintained in cold 
standby, not decommissioned. 

Please see the response to Comment 1-05-01 on 
continued reactor operation. 



The discussion of severe accidents in Section 4.1.3 
includes the full range of core releases and their 
associated probabilities* Section 4.1.3.1.4 
discusses the effects of releases from other core 
loadings. 



Please see the response to Comment L-02-01 on the 
need for tritium and other nuclear materials. 



Tom 01 ements 

Southeastern Nuclear Campaigner 

Greenpeace Action 
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ADDITIONAL COMMENTS OF TOM CLEMENTS 

GREENPEACE ACTION 

20 13TH STREET 

SUITE 100 

ATLANTA, GEORGIA 30309 



July 4, 1990 



I 
o 



L-69-17 



L^69-18 



L^69-19 



Mr. S. R. Wright 

Director, Environmental Division 

U.S. Department of Energy 

Savannah River Operations Office 

P.O. Box A 

Aiken, S.C. 29802 



Dear Mr* Wright; 



I 



request that you admit the following brief inquiries into the 
record concerning the Draft Environmental Impact Statement on 
restart of the Savannah River Plant reactors. 

1) On page 1-3 of the Draft EIS, it is stated that "approximately 
71.1 kilograms of "plutonium-238 are needed in the near term." I 
would like to know how many missions for which a plutonium-238 need 
is stated have been authorized or funded by Congress or any other 
federal agency. Of the "currently identified missions", especially 
a "U.S. Navy mission," which have been authorized and funded by 
Congress or appropriate agencies? Is the need for plutonium-238 
actuary demonstrated? 

The EIS should clearly state which missions involving 
plutonium-238 are authorised and funded and which missions are 
merely on the wish-list of particular agency or military branch. 
Discounting wish-list projects, what is the alledged need for 
pluton7um-238? 

2) What is the actual demand for "other isotpes" (p. 1-3) and can 
this demand be satisfied from sources other than the SRP reactors? 
How has this demand been dteermined? 



DOE has revised Section 1,2 to respond to the 
commentor's questions. 



DOE has revised Section 1.2 to respond to the 
commentor's questions. 



DOE has revised Section 1.2 to respond to the 
commentor's questions. 
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3) On page 1-4 it is stated that "a need for the production of 
weapons-grade plutonium in SRS reactors could develop in the 
future." Given all the dramatic changes in Europe and the Soviet 
Union, the fact that the United States is "awash" in plutonium* and 
the impact of warhead retirement on plutonium stockpiles, the EIS 
should clearly discuss how a "need" for weapons^-grade plutonium 
could possibly "develop" in the future. 



Sincerely, 



Tom Clements 



As stated in Section T.2 of the EIS. the need for 
weapons-grade plutonium is not anticipated at 
present, and near-term continued operation of the 
SRS reactors is intended to meet the needs for 
tritium. However, prudence suggests that equally 
dramatic changes are possible, if not likely, in 
these or other areas of the world, which might 
create a future need for plutonium. 
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L-70 COMMENTS OF KAROLYN A, FREEMAN 

507 WOODROW STREET 
COLUMBIA, SOUTH CAROLINA 29205 

JUNE 22, 1990 



Mr. S. R. Wright 

Director 

Environment Division 

U. S. Department of Energy 

Savannah River Operations Office 

P, 0- Box A 

o Aiken, South Carolina 29802 

I 

^ Dear Mr. Wright: 

I am not the member of any radical group such as Greenpeace 
(although I am a Southern Baptist); however, I feel compelled to 
L-70-01 make a comment on the possible continued operation of the K-, L-, Comment noted 

and P-Reactors at the SRS. 

South Carolina and South Carolinians are not expendable. 
Georgia and Georgians are not expendable. We never have been. It 
is just that the Federal government always thought we were. World 
history Is being made before our eyes every day. Today, for 
example, Checkpoint Charlie was retired to a Cold War museum. I 
believe the time has come to retire SRS as well* 

I would like to receive a copy of the OEIS when it fs 
available. Thank you. 

Sincerely, 



Karolyn A. Freeman 
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COMMENTS OF DAVID I. BRUCK 

2209 MARION STREET 

COLUMBIA, SC 29201 

15 JUNE 1990 
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U71-01 



L-71 -02 



L-7 1 -03 



L-71 -04 



L-71 -05 



Mr. S- R. Wright. Director 
Environmental Division 
U.S. Department of Energy 
Savannah River Operations Office 
P.O. Box A 
Aiken, SC 29802 

Dear Mr. Wright: 

We would like to submit a few comments on the draft EIS. While 
this document is intended to assess the real and potential 
environmental impacts of operating the three reactors and discuss 
safety considerations, there is a sickening feeling that the 
decision has already been made to restart. 

Legitimate concerns of the public laid out at last year's public 
hearings have not been addressed* Couching the "need to produce 
nuclear materials" as "classified" in Appendix A is unacceptable. 



Nowhere in the document has the recent arms reduction and its 
implications been discussed. 

To discuss the health effects to populations on and off site 
without independent epidemiological studies does not make sense. No 
basic data is provided in the EIS on which calculations and 
suppositions can be checked. 

To raise the plutonium maximum permissible concentrations in 
order to comply with safety measures is unethical. 



Please see the response to Comment L-69-02 on the 
decision for continued operation. 

The comment refers to the scoping meetings, held in 
April 1989; DOE has addressed substantive issues 
presented during those meetings, and has prepared 
the EIS accordingly* 

Please see the response to Comment L-Q2-01 on need. 
Section 1,2 discusses potential decreases in 
materi al regui rements . 

Section B.1.5 of the EIS contains updated 
information on epidemiological studies* 



This EIS uses the current maximum permissable 
concentration (MPC). There is no current DOE 
proposal to raise MPC values for plutonium. 
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And, lastly, the risks posed by future operations at Savannah 
River cannot be separated fra« the accunuTating risk to populations 
exposed to radiation releases frcHD the site for over three decades. 

The Savannah River operations are responsible for the 
radioactivity and other contaoinants they put into the environment. 
A decision to go ahead with reactor restart at Savannah River 
invlolves a conscious decision to add to the radiation exposure and 
health risk of the people who will be exposed. To make the decision 
for nore nuclear weapons while risking the health our land and 
people in no way contributes to our national security. 

Sincerely 



Please see the response to Comment L-02-02 on the 
health risks of past and present operation. 



Beverly L. Bruck 



David I. Bruck 



cc: Energy Research Foundation 
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CQHHENTS OF UILLIAH A. LOCHSTET 
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L-7Z-01 



20 JUNE 1990 



Mr. 5. R* Wright 
Di rector 

Envi ronnental Division 
U.S. Department of Energy 
Savannah River Operations Office 
P.O. Box A» Aiken 
South Carolina, 29802 



Dear Mr, Wright 






ij t1 












Statenent, Continued Operation of K^, L-, and P-Reactors, Savannah 
River Site, Aiken, South Carolina, DOE/EIS-0147D. Please note that 
the opinions and calculations presented here do not necessarily 
reflect the position of the University of Pittsburgh at Johnstown. 

There is an oltvioas error in section 4,1*2,7* This section 
takes information on the annual average occupational dose to assert 
that the naxiiun individual dose is within the 5,000 mil 1i rem per 
year linit. The laxiaufi value cannot be detemnned from the average 



Section 4-1.2.7 has been modified to indicate that 
the DOE limit is presented for comparison, because 
there is no guidance for average exposure. Table 
4-14 has been revised to include maximum individual 



uu>^^« 



Sincerely, 



^lliaai A. Lochstet, 
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ENVIRONMENTAL CONSEQUENCES OF 

AND ALTERNATIVES TO 

SRS REACTOR OPERATION 

BY 
WM. A, LOCHSTET 

THE UNIVERSITY OF PITTSBURGH 
AT JOHNSTOVW* 

JUNE 1990 

The Department of Energy (DOE) has prepared a Draft 
Environmental Impact Statement on the resumption of operation of the 
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(DOE 1990). There are five similar reactors, the C, K, L. P. and R 
reactors, located at the SRS, near the Savannah River in 



southwestern South Carolina, These reactors began operating at 
different dates between 1953 and 1955. The presence of cracks 
the C reactor vessel has eliminated it from consideration for 
further operation. The R reactor was placed in standby status 
1964 and has been allowed to deteriorate. Furthermore . many 
components have been removed as replacements for the other reactors, 
thus precluding its operation (DOE 1984). The other reactors have 
been shut down since the sunmer of 1988. 



in 



in 



Need 



L-72^02 
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The main purpose for restarting the SRS reactors 
production of tritium, which is used to boost the yield of fission 
warheads and the fission triggers of thermonuclear warheads (Mark 
1988). The present U.S. inventory of tritium is about 100 kg 
(Albright 1989). Since this isotope is radioactive with a half life 
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10 kg has decayed since the cessation of reactor operations in 
1988. The department has met its needs since then by more efficient 
management of the inventory (Albright 1989). In addition, some 
tritium has been available from the decommissioning of warheads 
under the INF treaty, in addition, the anticipated START treaty is 
expected to lead to further decommissioning. The joint 
Bush-Gorbachev statement of 1 June on strategic nuclear weapons 
calls for a treaty to be completed by the end of 1990 that would 
limit each country of 6000 warheads deployed (New York Times iggOK 

^Affiliation for identification purposes only. 



Please see the response Comment L^2-01 on the need 
for tritium. 
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At present there are almost 9,000 such warheads (Norris & Arkin 
1990). If each warhead contained the same anwunt of tritium, which 
they do not, this would suggest that there will be no need for 
additional production for at least five years^ by which time, 
further reductions may be possible. 

DOE is not responsible for determining the need for tritium 
(DOE 1990). However, the analysis of such a need is required by the 
National Environmental Policy Act of 1969 (NEPA), To that extent, 
the Department of Defense (DoD) should join with DOE in the 
preparation of the final £IS on this proposed action* 

As is indicated above, the present tritium inventory is 
decreasing at a rate of about 5.5 kg per year through radioactive 
decay. Since the operation of a reactor such as those at SRS 
produce about 1/80 gram of tritium for each megawatt-day of 
operation {Miller 1989)^ and the SRS reactors operate at a nominal 
power of Z400 MW for an irradiation cycle of ilOO days (Cochran 
1967), each of these reactors can produce 6 kg to perhaps 10 kg of 
tritium each year. With all reactors operating, this represents a 
draniatTC Tncrea&e in the inventory, which should be justified* 

Alternative 

Commercial nuclear reactors employ boron compounds to absorb 
neutrons in control rods, burnable poison rods, and dissolved in the 
reactor coolant. If this boron were replaced by lithium-6, the 
control function of neutron absorption could be combined with the 
Irradiation of lithium to produce tritium. If the burnable poison 
rods of a typical 1000 MWe pressurized water reactor (PWR) were 
fabricated of lithium, highly enriched in lithium~6, approximately 
one kg of tritium would be produced per year (Miller 1989). There 
are the equivalent of about 66,000 MWe of operating cotnmercial PWi? 
capacity in the US, This is enough to produce 60 kg of tritium each 
year, without operation of the K,L, or P reactors. In this case, 
the support facilities in the M~area could be used for rod 
fabrication* as would the F and H-area separations facilities for 
extraction of the product from irradiated elements. Transportation 
to and from the appropriate reactors would also be recjuired. 

The DOE states in section 2-4.6 that this option is "contrary 
to the long-star^ding national policy to separate the commercial 






DOE is responsible for operating K-, L-, and 
F-Keactors. Please see the response to Coimient 
L-02-01 on the need for tritium. 



Please see the response to Comment L-02-01 on the 
need for tritium. 



Section 2.4.6 of the EIS discusses the alternative 
for production of tritium by commercial facilities. 
While the conversion suggestion might be technically 
feasible, it would require research and development, 
reli censing of the commercial reactors, and 
cooperation of the utility owners; in addition, it 
would be contrary to national policy. 



Comment 
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nuclear reactor program from the nuclear weapons production 
program." (DOE 1990). It should be noted that these programs are 
not separated at the Hanford N reactor, which produced both 
Plutonium for weapons and steam for electricity for many years. 
This policy of separation was instituted in a very different 
historical context. The atomic energy act of 1954 came the year 
after the first Soviet H-bomb exolosion. J.R. Oonpnhpimpr w;^^ 



hai nn 



Stripped of his security clearance, and Senator J. McCarthy was busy 
investigating. At that time it was much more important to keep all 
information concerning the production plants and their capacities 



capac 
very secret. Today there are satellites which produce detailed 
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general information about reactors in most countries is now part of 
general public knowledge. This policy also came about when the SRS 
production reactors were being built, and a new atomic energy act 
was needed to permit the construction of the first commercial 






AT 



reoi^uurs. mi^o, dt tnai; time, cne mam concern was to safeguard the 
production of plutonium. The issue with tritium is quite different 
than plutonium. Now, 36 years later, it is time for DOE to ask the 
Congress if this policy should be continued, or changed. 

Accident Water 

In the event of a Loss of Coolant Accident (LOCA) or a Loss of 
Pumping Accident (LOPA), the Emergency Cooling System (ECS) would be 
used to provide water to cool the core with a flow rate up to 1,200 
liters per second. This water is expected to flood the reactor'""" 
building, and is therefore removed by the Water Removal and Storage 
(WRS) system, which pumps water from the reactor building sumps into 
a 225,000 liter underground tank which overflows into a 1.9 million 

liter f^nlf whl f*h -in fn^^n Ai^n^^-FI n..r^ 4^^n « inn — ^ 1 T .; l _^ J lI 

basin (DOE 1990). In response to criticism by the NAS/NAE, DOE is 
installing a lining for this basin. The NAS/NAE study specifically 
indicates that in the case of a LOCA or LOPA, if there is fuel 
failure, iodine will be carried by the water to the earthen basin 
and released to the atmosphere, which is a violation of the 
fundamental safety philosophy of confinement (NAS/NAE 1987)* At the 
maximum flow rate, the two tanks would overflow into the basin in 
less than one hour. Furthermore, the basin would overflow in less 
than three days. Clearly, an alternative is needed. 

The construction of a 3,8 million liter tank is suggested, 
along with the capability to recirculate and cool this water. 
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Nl'-Reactor at the DOE Hanford Reservation is not a 
commercial reactor; however, it did provide steam 
for coirmercial electric generation. No national 
policy prohibits such actions. The converse does 
apply; commercial reactors cannot provide nuclear 
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Without recirculation* any tank will overflow as is indicated 
above. If one considers an accident which occurs at full power of 
3000 MVfT, and calculates the total decay heat which must be removed 

in the first 24 hours it is about 2 x 10^^ joules. This would raise 
the temperature of the 5.92 million liters of water in these tanks 
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boil* This water could then be pumped back into the ECS via one of 
the primary coolant heat exchangers which has coolant water flow. 
The idea is to patch together a residual heat removal system. In 24 
hours it should be possible to determine the cause of the LOCA or 
LOPA and generate an appropriate valve alignment for this purpose. 
Since such a system would prevent the escape of fission products 
resulting in an estimated 450 person-rem, one can justify spending 
$450,000 on this (DOE 1990). The 3.8 million liter tank would cost 
about $200 s 000. A return pipe and a pump would also be necessary. 
It is suggested to use one' of the six' primary coolant pumps which 
could be removed from the inoperable C or R reactors. It is 
expected that this could all be accomplished for less than $450,000, 
and would provide more complete confinement. 

Fuel Source 

The DOE sets out to describe the cumulative impacts of restart 
of the K, L, and P reactors, as is required by CEQ regulations, but 
only mentions support lacincies dt oko \uui- la:?^;. j-h paiH,n,uiai, 
no mention is made of the infrastructure needed to supply uranium 
fuel for the reactors. Typical operation with Mark 22 fuel and 
target assemblies, containing U^235 enriched to 75% is at 24000 KVfT 
{Cochran 1987). It shall be assumed that each reactor operates at 
this power for half of each year (or any other combination leading 
to Z400 X 182 MW-days). This would require the fissioning of 308 kg 
of 11-235. Since natural uranium contains 0.71% of this isotope, and 
with the enrichment plants operating at 0.2% tails assay, then 
60,000 kg of natural uranium is required to support each reactor for 
one year. Since the average uranium mill operates at 96% 
efficiency, 63,000 kg must be mined, leaving 2,500 kg in the mill 
tailings for each reactor year. 
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decays to radium-226, which in turn decays to radon-222, which is a 
health hazard (Pohl 1976)* The uranium-238 in the mill tailings 



Response 



DOE is installing a covered basin liner to contain 
fission products. In addition, the moderator 

recovery system will perform the function described 
for small leaks, and the ECCS will remove decay heat 
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nrocess water pumps flood 



The EIS describes the cumulative impacts of existing 

facilities. Radon emissions from fuel supply 
facilities do not materially change these impacts. 
The concerns expressed about the uranium supply 
elements of the SRS reactor fuel cycle are greatly 
exaggerated by integrating the releases and heaitu 
risks from radon over a period of millions of years, 
while risks to individuals are, by definition, 
restricted to a lifetime at maximum. In 
examinations of the effects of uranium fuel 
requirements for power reactors both by NRC and tHA, 
each agency has identified the health risks to be 
small. In 1982, an NRC Atomic Licensing and Appeal 
Board decision (ALAB^701 , November 1982) stated that 
radon releases associated with such requirements are 
"...a minute fraction of the radon that is released 
into the atmosphere from other sources " and that 
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also decays through several steps to radon-222 and should be 
considered, as was noted by the NRC in GESMO (NRC 1976). The total 
decay of the uranium and thorium in the mill tailings necessary to 

supply one reactor for one year is 3.6 x 10 curies of radon-222* 
Because radon'-222 has a half life of only 3.8 days, some 









the atmosphere. Some recent mill tailings piles have 0.6 m of dirt 
covering* In this case, the EPA estimate is that about 1/20 of the 
1,8 X 10 curies of radon reach the atmosphere. 

The population at risk is taken to be the Untied States 
stabilized at its present number and distribution, for simplicity. 
The NRC has suggested that the release of 4,800 curies of radon-222 
from a western mine site, would result in 0-023 excess deaths in the 
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release, results in 86,000 deaths per reactor per year of 
operation. That means 260,000 for all three reactors for each year, 
or 2,600,000 deaths for ten years of operation as is being 
considered. It should be noted that these deaths will occur over a 
long time governed by the 4.5 billion year half life of U^238. The 
impacts would be different if the reactors operate more or less than 
2400 X 182 MW-days each year. 

The consideration of these environmental effects of providing 
fuel for a reactor is not a new issue, and has been dealt with at 
some length previously. The amount of radon introduced into the 
environment from this source will be a minute fraction of the total 
radon present from all sources, just as the radiation dose to 
residents of South Carolina and Georgia due to operation of the SRS 
are a small fraction of the total radiation exposure of this 
population. Nonetheless, DOE has taken the task of calculating the 
maximum individual dose and total population dose for operation of 
SRS and VEGP together, and presents this information in section 
4,1.6,4,14 and table 4-4/ (out lyyO). In performing this 
evaluation, the DOE has adopted the linear, no threshold model for 
the relationship between radiation exposure and cancer incidence. 
DOE has further endorsed the concept of adding up the total 
population dose regardless of how small the individual dose may be. 
This model should also be applied to all radiation exposures 
associated with the action proposed here. 



the ".., Incremental health risk to the population 
stemming from the fuel cycle emissions (if indeed 
there is any) is vani shingly small***." 

In its rulemaking under 40 CFR 61 for existing 
operating uranium mill tailings (54 FR 51679, 

lifetime fatal cancer risk to the most exposed 

individual is 3 x 10 from the twelve licensed 

piles that are either operating or on standby. 

Uranium mill tailings are estimated to cause 0.004 

fatal cancers per year, approximately 1 case every 

250 years to the 2 million persons within 80 km of 

the tailings piles,'' and "based on these factors, 

EPA has concluded that the baseline risks are 
«^^ 1..U1 ^ II 



Section 4,1.5 of the EIS discusses cumulative 
impacts* 
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The NRC does not take this position with regard to radon 
emissions from uranium mills. The NRC evaluations are not 
applicable here because their calculations compare the singular 
benefit of electricity production with the costs of producing that 
energy. The benefits of SRS are much broader in scope and very 
different in quality even though some of the costs are S7milar in 
character. 

Some evaluations refuse to assess costs beyond a particular 
time period, such as a thousand years. Such an escape has no basis 
in science. The mill tailings do not go away, and we have the 
responsibility, under NEPA, to make the best estimate of the effects 
that is technically possible. 

<^ Conclusion 

"^ Several issues related to restart of the SRS production 

reactors have been discussed, including the need for the tritium 
product. The alternative of using reactors other than those at SRS 
has been examined. If the SRS reactors are to be operated, the 
suggestion for an alternative safety system modification should be 
considered. Finally, one environmental impact of SRS reactor 
operation has been estimated within the limited data available on 
SRS operations. There are many other issues related to operation of 
the production reactors which should also be discussed, but will not 
be included here. I Hope that these issues can be addressed in the 
final EIS. 
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Cycle Altematjyes- NURE&4)332, Draft, Washington , DC. 

Pohl, R.O- 1976- "Health Effects fron Uranium Mining," Search . 
Vol 7. pp 3«-350. 
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TACEY PENLAND 

172 DORSET DRIVE 

COLUfffilA, SC 29210 



n 
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L-73-01 



JUNE 24, 1990 

Mr, S. R. Wright 

Director Environmental Division 

Dept. of Energy, Savannah River Operations Office 

PC Box A 

Aiken, SC 29802 

Mr, Wright: 

I would like to go on record as being opposed to the reactor restart 

at SRP. 



I attended both sessions of hearings on 
Columbia on June 5. I did not speak at 
to listen to ^at others had to say. I 
of information concerning the restart d 
hearings from various sources, pro and 
opposed to the restart- I feel this is 
of restart, there is no need to publish 
the decision to restart is one the DOE 



the draft EIS held here in 
that time because I wanted 
had received a fair amount 
uring weeks prior to the 
con, but mainly from those 
because, if one is in favor 
or voice his opinion because 
has already assumed. 



Please see the responses to Comments L-28-05 on 
public codMients an<f I.-69-02 on the decision for 
continued operation. 



At these hearings I heard USC professors of politics, world affairs, 
and zoology voice opposition. I heard a pharmacist who writes "many 
more" prescriptions for cancer drugs in the counties surrounding SRP 
than elsewhere voice opposition. Harriet Kyserling, rep* from 
Beaufort County spoke concerns over the drinking water there from 
the Savannah River. The League of Women Voters, Greenpeace, a 
minister, a social worker, mothers and fathers voiced apposition, A 
great number of students voiced opposition. I heard only two 
proponents of the restart; one was an employee at SRP, and the 
other was a WWII and Vietnam veteran* He deserves a great deal of 
credit for defending our country, but when he stated "there are 
worse things than radiation'* he lost his credibility with me* What 
is worse than food and water that makes you sick, or soil that will 
no )onger grow food or trees or support life in any form? 
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Needless to say, several things about this whole situation have 
bothered me: 

(1) That several group s had to sue in order to get the pQE tg 
puhUsh an EIS > It seems to tne that one of our government's utmost 
concerns should be the welfare of its people. Inclusive of the 
defense of its people. However, must the environmental and public 
health of South Carolinians (as well as the rest of the nation) be 
sacrificed for defense? No, I don't think so. The failure of the 
DOE to ansvier fundamental safety questions concerning SRP does 
little to assure the average American that the DOE has our best 
interests at heart. 



(2) That there seems tn 
reactor b v Dec> 1990. and 




encv to r estart at 1 



ium 



the others soon afte rward in 199K If the 



threat from abroad is aa great that safety concerns have to be 
pushed aside, shouldn't we as citizens be entitled to that 
information? With 23 to 24 thousand warheads now stockpiled, I da 
riat see the justification to produce more nuclear weapons, even with 
the 5% per year loss of the tritium. If the need for availability 
of new weapons could become so great, than why not place the 
reactors on cold standby while maximizing the cleanup efforts? 

(3) That the EIS is more a Justific ation fnr the DOE's #1 goal 



reactor r estart, rather than, as the name implies it shogld be. an 
Environmental Impac t Statement . Where is the information on the 
environment, such as the effect on the land should a meltdown occur, 
the number of people who would have to be evacuated, etc.? 

(4) That the politically and fina ncially poor state nf ^Q»th 
Carolina is being dumped on by th^ rest of the nation, and most of 
us don't even realize it is happenjpg. The economic impact of not 
restarting the reactors could well be made up for by the need for 
cleanup. 

The more I read and learned about this situation, the more uneasy I 
grew. I couldn't sleep for nights following the hearings because I 
was so troubled. We have in every sense of the word raped the 
planet Earth now for centuries* Those of us living during this time 
are challenged to reverse that trend. We can no longer afford our 
helter-skelter attitude toward the world in which we live- Our 
mistakes will come back to haunt us, or those coming after us. 
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DOE had committed to prepare an EIS before the 
plaintiffs filed the lawsuit. The Federal Court in 
the District of Columbia dismissed the lawsuit 
without prejudice on July 9, 1990, 

Please see the response to Comment L-05-02 on safety 



Please see the response to Comment L-02-01 on the 
need for tritium. The need for nuclear weapons is 
beyond the scope of this EIS. 



Please see the response to Comment L-06-03 on 
envl ronmental i mpacts * 
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I continue to be very troubled about events surrounding SRP, but t 
am hopeful about the outcome for three reasons: 

{!) Groups such as Natural Resources Defense Council, Energy 
Research Foundation and Greenpeace who have caring, politically 
active voices large enough to make a difference. 

{2) The fact that individuals iaa n»ake a difference, not just by 
writing letters, but by talking to others and letting them know the 
facts, by getting others interested in the decisions being made fan 
us instead of bx us, and by letting the elected officials know where 
we stand and what we do support and what we don't. 

— (3) There is a God, a caring, compassionate God who gave us the 

I Earth to take care of and preserve. No, I do not know His plan for 

^ us, but I da know that I can't sit idly by while we destroy the 

Ln world around us. Our environment has the wonderful ability to 

regenerate, but it has been the low man on the totem pole for too 

long. 

I challenge you to take stock of the things around you that you take 
for granted every day. Think of your children and then their 
children. If you think it is just South Carolina that will lose 
because of the restart at SRP, think again. The world is not that 
large* 

Sincerely, 

Tacey Penland 
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SlAltMENT Of harry t, WILSON 

2120 N CALLOW AVE 

BREMERTON, WA 98312-2908 

Z5 JUNE 1990 
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L-74-01 



L^74-02 



L^74-03 



L-74-04 



Mr, S- R. Wright 
Director 
Environmental Division 

Flianair'+manf nf Pnar'ttu 

Savannah River Operations Office 
P.O. Box A 
Aiken, SC 29802 



n f Z ^ 



Thank you for the opportunity to comment on the Draft 
Environmental Impact Statement on the Continued Operation of K 
and P-Reactors Savannah River Site, Aiken, South Carolina* 



-, L-, 



I believe that Alternative 2 with K and L Reactors shut down 
and P Reactor operation would be the best alternative. With the 
lessening of world tension, Tritium production should be scaled back 

The loss of wetlands mentioned on page 4-11 is unacceptable in 
any alternative with out mitigation. 



Page 4-18, Nonradioactive Solid Waste, why is their no mention 
of recycling other the RCRA items? 



Page 4-97, Seismic Events, did the Mew Madrid earthquake 
(1811-12) affect the area? I realize that this might be hard to 
determine* 



Please see the response to Comment L-02-01 on the 
need for tri ti urn* 

DOE is proceeding with the construction of the 
K-Reactor cooling tower, which will mitigate thermal 
and flow effects and accelerate the recovery of 
floodplains and wetlands. As a result of comments 
on the Draft EIS, DOE has added a discussion of 
wetlands mitigation options to Section 4.5- 

DOE is developing waste recycling programs as part 
of its waste management and environmental 
restoration program. Please see the response to 
Comment L-06-02 on waste management and 
envi ronmental restorati on . 

New Madrid suffered three shocks with Modified 
Mercalli Intensities (MMI) of XI to XII, These 
shocks were felt throughout the central and eastern 
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Thank you for your time and consf deratfor 
Sincerely 



United States, an area of more than 2 million square 
miles. The epicenter was 850 km (530 miles) from 
the present SRS. The estimated ground acceleration 
at the Site was 0*05g. 



Harry E Wilson 
2120 H Callow Ave 
Bremerton, WA 98312^2908 
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STATEMENT OF STEVEN C SHOLLY 



25 June 1990 



o 

00 



L-75-01 



L-75-02 



Mr. Stephen R- Wright, Director 
Environmental Division 
U.S. Department of Energy 
Savannah River Operations Office 
Post Office Box A 
Aiken, SC 29802 

Dear Mr, Wright; 

Please accept these comments on OOE/EIS-01470, Draft 
Environmental Impact Statement: Continued Opera tion of K-. L-. and 
P-Reactors. Savannah River Site. Aiken. South Caroling . May 1990. I 
only recently was provided a copy of an associate of mine, therefore 
my review of the DEIS was limited and my comments thereon will 
necessarily be brief • Given this situation, I have focused my 
review efforts on the operational risk information presented in the 
DEIS. 

An overall comment which I have regarding the risk estimates 
provided in the DEIS is that none of the details of the analysis are 
provided. It is well recognized in the risk assessment community 
that independent peer review is essential to assuring the adequacy 

of risk estimates- I suggest that such peer review is equally 
essential in this case. Accordingly, I recommend that the PRA 
documentation which underlies the risk estimates summarized in the 
DEIS be provided as a supplement to the DEIS and subjected to peer 
review and public comment prior to finalizing the EIS. 

Another significant matter regarding the risk estimates 
concerns the lack of an uncertainty analysis- The need for 
expression of uncertainties in risk estimates is widely recognized, 
and given the developments in the state-of-the-art in recent years 
the lack of an uncertainty analysis in the DEIS is not justified. 
Indeed, with only 110 reactor-years of operating experience (only 
about four times the experience available when the WASH-1400 
analysis was performed in 1975 for commercial reactors), the level 



Please see the response to Comment L-44-16 on PRA 
peer review* 



Please see the response to Cotranent L-44-17 on 
uncertainty analysis. 
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Comment 
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of uncertainty is not going to be trivial. Futhermore, although the 
DEIS makes no differentiation of risk among the K-, L-, and 
P'Reactors, it seems wholly unlikely that the reactors are identical 
in all important respects. Design changes, including temporary 
modifications ("T-mods") and repairs over the years, would appear 
likely to have resulted in non-trivial design differences among the 
K-, L-, and P-fteactors. Such differences would lead to uncertainty 
in the risk estimates. Other sources of risk uncertainties include 
modeling uncertainty, source term estimate uncertainty, consequence 
estimate uncertainty, and simple parameter variabilities which are 
unavoidable (e.g*, concrete strength in the confinement structure). 
The magnitude of uncertainty in risk estimates is a critical input 
to decision makers, and I find the lack of an uncertainty assessment 
in the DEIS to be ill-considered and unjustified* The point 
estimate values are important, but without an uncertainty expression 
they are relatively uninformative concerning risk* (Moreover, the 
reader is not informed about the nature of the point estimates 
provided — Are they means or medians of a distribution? Are they 
the product of mean values? Are they "point estimates" to which no 
statistical meaning can be attached? What is their nature?) 

I found the scope of the risk assessment of the continued 
operation of the K-, L-, and P-Reactors to be limited to plant 
operation, but including certain accidents occurring at shutdown 
during fuel movement. Such a scope of analysis is common in reactor 
risk assessments, but it is also well recognized as incomplete. It 
is apparent, for example, that accidents can occur during shutdown 
without fuel movement in progress, and that the risk posed by, such 
accidents cannot be dismissed as a minor contributor a priori . Such 
accidents have been found in recent studies of shutdown accidents at 
commercial nucler power plants to be potentially important to risk 
due to less stringent operating requirements (Technical 
Specification Limiting Conditions for Operation are relaxed in cold 
shutdown if refueling is not in progress), reduced coolant inventory 
due to mid-loop operation, unavailability of equipment due to 
maintenance activity, and unavailability of containment isolation 
due to large penetrations being open for maintenance- Thus, the 
risk estimates presented in the DEIS are incomplete unless shutdown 
accidents (apart from refueling activities) are analyzed. 

Moreover, the risk posed by continued operation of the K-, L-, 
and P-Reactors is not limited to operation alone. If the reactors 



DOE has revised Sections 2.1.3.1.2 and 4.1,3,1.5 to 
clarify the nature of the point esti mates < Section 
4.1-3.1.5 includes information on uncertainty. 



The applicability of the recently completed 
commercial nuclear reactor shutdown accident studies 
to the SRS reactors is quite limited. For example, 
coolant inventory for SRS reactors does not have to 
be reduced, as it would for commercial reactors. If 
a long maintenance outage occurs, SRS fuel and 
target assesiblies would be removed and processed for 
the product, rather than be allowed to remain in the 
reactor. Further, the SRS reactor confinement 
system is always running as long as heat-generating 
assemblies are in the reactor. Commercial reactors 
often will open their containments during 
maintenance outages, with irradiated fuel in the 
reactors. 
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are operated, the spent fuel and irradiated target assemblies will 
need to be reprocessed in order to extract tritium and 
plutoniuin-238. Some risks are attendant upon reprocessing 
activities, and these risks are part and parcel of continued 
operation of the K-, L-, and P-Reactors- Accordingly, since the 
risks posed by reprocessing activities cannot be dismissed from 
consideration a priori ■ these risks need to be calculated and 
portrayed in the Final EIS* Appropriate application of PRA 
techniques (including consideration of external events and 
containment capabilities) should be used in this assessment* (I 
note that some analysis has been done of the transportation risks; 
DEIS, pages 4-101 to 4-107. This analysis should be expanded in 
scope and broadened to include the full back end of the fuel cycle, 
including reprocessing plant accident risks-) 

Finally, the DEIS states {at page 4-72): 

"Negligible risk" initiators were not considered in the 
analysis. Although such initiators might be more probable 
than others that are considered, the quantity of 
radioactive materials released would be far less than that 
from the less probable but more severe accidents that are 
analyzed* For exan^le, criticality due to a reloading 
error can occur only if a large number of errors are made 
and remain undetected. This accident is slightly more 
likely to occur with plutonium production charge than with 
a tritium production charge but, due to the low inventory 
of radionuclides, is still a negligible contributor to risk 

Such statements can be made with some justification for 
commercial nuclear power plants due to a wealth of operating 
experience as well as a nundier of analyses of more common but low 
consequence accidents (such as refueling accidents and design basis 
accidents). No such studies or extensive operating experience is 
cited in the DEIS fo Savannah River production reactors. I suggest 
that some sort of conservative bounding sensitivity study be 
performed to ascertain the extent to which the bases for the 
statement cited above remain robust. Alternatively, a risk 
asessment of the so-called "negligible risk initiators" could be 
performed directly without resorting to the sensitivity study. 
Without performing some sort of analysis such as is suggested here, 
one cannot have a great deal of confidence that assun^tions such as 



Response 



Section 4.1.6 of the EIS discusses the cumulative 
iopacts of the operation of K-, L-, and P-Reactors 
and existing and planned support facilities. The 
Final EIS includes the occupational and population 
doses associated with these facilities. DOE will 
prepare an EIS that includes more detail on the 
environmental iqiacts of support facilities. 



Please see the responses to Conments L-44-16 on th^ 
PRA, L-44-18 on DOE operating experience, and 
L-75-04 on the applicability of commercial reactor 
shutdown accident studies. 
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those made above are correct. (Indeed, it had long been ass^^ed 
that shutdown accidents for connercial reactors posed negligible 
rfslcs, only to have the first fev detailed studies of such accidents 
suggest that this assumption was not accurate.) 



Aside from these more general consents, I have a nuriwr of 
specific comaients which are elaborated on in the fol loving 
paragraphs - 

Operator Stress Level for ItagKial Tnitiaft JMi of BBS 

The DEIS states that manual actuation of the aoderator recovery 
system (MRS) in the event of a snail LOCA is a "low-stress decision" 
because unnecessary actuation of MRS has no undesirable conse<|uences 
(DEIS, page 4-73). This may well be true, but it is not the full 
measure of operator stress in the event of an accident. Stress is a 
response to stimulus, and in this case the stressor nay be the fact 
that the small LOCA event occurred at all* Vith an estimated 
initiating event frequency of one in 178 per reactor-year (DEISi 
page 4-75) a small LOCA is sufficiently unlikely that operators 
would not expect to see one during their career. Accordingly, the 
occurrence of a small LOCA might itself be a stressful event (abeit 
perhaps moderately stressful). I suggest that a aore detailed 
analysis be performed of this possibility, *rith particular attention 
paid to performance shaping factors as recoanended in the Swain and 
Guttman HRA handbook {NUREG/CR-1280)- 

Scope of Transient Initiating Events CoiteiJwTeJ 

The only transient initiating events aentioned in the DEIS as 
having been considered in the severe accident analysis are 
reactivity and power transients. Surely other transients are 
possible. The DEIS argues that loss of off site power transients are 
not significant for the K-* L-, and P-fteactors, and this aay well be 
so given the unique design of the reactors^ Harwever, the discussion 
of loss of off site power transients raises the question of whether 
the reactors may be vulnerable to dependent failures of DC power 
supplies^ 

There may well be other plant-specific transients possible as 
accident initiators at the K-, L-, and P-fteactors. Such 
plant-specific transient are recognized as ii^rtant contributors to 
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The term "low-stress decision" is meant to be 
descriptive ^en used in relation to "high-stress 
decision," but both terms are used in the context 
that an accident initiator has occurred. "Low- 
stress" is not n^ant to dismiss the fact that some 
stressor has started a chain of requirements for 
operator action. The analyses used as a basis for 
the EIS statements are detailed, and» in fact, do 
use appropriate performance-shaping factors from the 
Swain and Guttman HRA handbook* 



DOE has expanded Section 4.1.3.1.5 of the EIS to 
consider transient initiating events in more detail; 
see the subsection on Probability Assessment - 
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core damage frequency at commercTal reactors, and there is no 
obvious reason to assume that they are absent from the design of the 
K~, L-j and P-Reactors. I recommend that a thorough-going search be 
conducted for plant-specific transients in the designs of the K-, 
L-, and P-Reactors, and that the results of this search be 
incorporated into updated risk estimates in the final EIS. 



Lass of Heat Sinfc 




^4 



With an initiating event frequency of 1.2 x 10 ' and a core 

damage frequency contribution of 9.9 x 10 per reactor-year, this 
means that one LOHSA in 12 goes to core melt. This is a very tiny 
safety margin for such a well -recognized event. This result 
suggests that there may be merit in exploring the possibilities of 
plant upgrades to reduce the vulnerability of the K-, L-, and 
P-Reactors to LOHSA events. 

Selswic Events 

The seismic PRA relies entirely on the EPRI seismic hazard 
study methodology (DEIS« page 4-^97). As you are no doubt aware, the 
NRC has sponsored the development of a similar methodology by the 
Lawrence Livermore National Laboratory, as well as a conq>arison of 
the EPRI and LLNL methodologies, Hy personal opinion is that the 
LLNL methology is more defensible. Personal opinion aside, however, 
both methods are recognized by NRC as viable, and the NRC used both 
methods to calculate core damage frequency from seismic events in 
MUREG-1150. I believe that such a comparison has merit for the risk 
assessment of the K-, L-, and P-Reactors* Accordingly, I recommend 
that the LLNL seismic hazard methodology be used to estimate seismic 
hazard at the Savannah River site, and that appropriate risk 
calculations be performed using the resulting hazard curves as a 
possible display of uncertainty in the seismic risk estimates. The 
comparison of the results between the EPRI and LLNL hazard curves 
should be part of the final EIS. This suggestion is particularly 
important since the LLNL hazard curves can produce higher risk 
estimates than the EPRI curves, and even with the EPRI curves 
seismic events are important contributors core damage frequency for 
the K-, L-, and P-Reactors (contributing ZS% of the core damage 
frequency from all causes). 



DOE has expanded Section 4.1,3.1,5 of the EIS to 
describe the LOHSA in more detail. See the 
subsection on Probability Assessment , 



The EIS (Section 2.1.3.2,1} has been modified to 
note that the PRA will include seismic risk results 
from both seismic hazard curves. 
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Source Te 



Source term calculations were stated to have been performed 
with a modified version of the CONTAIN code referred to as 
CONTAIN/SR (DEIS, page 4-79). It should be explained to the reader 
that the CONTAIN code does not perform primary system 
thermal-hydraulics calculations, but rather takes the output from a 
thermal-hydraulics code and calculates containment loads and source 
terms based on the input code values and assumptions about 
containment failure pressure. The final EIS should identify the 
primary thermal-hydrauli cs code which was used for the risk 
calculations as well as pertinent analytical assumptions used in 
both the thermal-hydrauli cs analysis and the containment analysis 
(e,g., confinement failure pressure). Any benchmarking of the 
thermal -hydraulics code and the COKTAIN/SR code against standard 
problems should be identified and discussed to allow the technically 
inclined reader to better evaluate the modifications which have been 
made to the code. In addition* the modifications to CONTAIN should 
be described in order that their appropriateness can be assessed. 

Cnntain^ient Event Trees 

Containment event trees (CETs) represent the bridge between 
plant damage states and release categories in the Savannah River 
Plant risk assessments However, only the CET for Plant Damage State 
1 (PDS-1) is actually provided in the DEIS. Even in this case, no 
explanation is provided of the bases for the top events used in the 
CET nor for the numeric values used to quantify the CET, The final 
EIS should provide the CETs for all Plant Damage States and a 
discussion of the bases for the numerica} values used in the 
quantification of the CETs, 

Consequence Analysis 

The only consequences which are quantified in the DEIS are 
prompt (early) fatalities, latent cancer fatalities, and population 
bone marrow dose (DEIS, Figures 4-7, 4-8, and 4-9). However, it is 
well known that the MACCS code performs a variety of other 
consequence calculations. The environmental impact of severe 
accidents is not limited to early and late fatalities and dose 
versus distance impacts, although these are potentially important 
measures of environmental impact. The final EIS should provide the 



The Reactpr Operation Safety Information Document 
(SID) (WSRC, 1990), which is referenced in the EIS 
and is available in the Public Document Rooms, 
describes the computer codes used. 



Readers seeking information with more detail than 
that in the EIS can refer to the Safety Information 
Document (SID). The SID includes a Confinement 
Event Tree (CET) for each Plant Damage State (PDS), 
along with the branch probabilities used to quantify 
the CETs. To provide PDS groupings, the SID also 
discusses the development of the CETs and the 
selection of the top events- 



The MACCS will calculate such consequences as costs 
of intermediate relocation, farm product disposal, 
and land decontamination/interdiction costs; the 
inputs required to calculate these consequences are 
so subjective, and the algorithm used for the 
calculations is so rudimentary, that the outputs 
would not be particularly meaningful or defensible. 
Supporting studies for the EIS, including the Safety 
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full variety of consequence results (land contamination areas, 
economic consequences, early fatality radius, etc.)- 

The opportunity to review and comment on the DEIS was 
appreciated* Please include me on your mailing list for future 
environmental and risk documentation related to the K-, L-, and 
P-Reactors* 



Information Document (WSRC, 1990), discuss other 
measures of risk. The full-scope PRA will cover 
land contamination and economic costs in the context 
of severe accident analysis. 



Sincerely, 



Steven C. Sholly 
Senior Consultant 
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Mr. Stephen R. Wright, Director 
Envi ronmental Di vi si on 
U.S. Department of Energy 
Savannah River Operations Office 
P.O. Box A 
Aiken, SC 29802 



Dear Mr, Wright: 

The report 
Operation of K-, 
South Carolina" 
of the existing 
upgrading should 
production capac 
processing of Pu 
questions on the 



"Draft Environmental Impact Statement, Continued 
L-, and P-Reactors, Savannah River Site, Aiken, 
(OOE/EIS-0147D, May 1990) was reviewed. Operation 
defense reactors for tritium production after 

be the course of action until replacement 
ity is available- However, production and 
-238 should be done at the fnf/FMF. Coments and 
EIS are provided as a concerned citizen: 



Pg. S-5 The processing facility for Pu-238 and the associated 
upgrades (use of material s^ etc.) is not addressed* 

Pg. 1-3 The statement is made that '^ Issuance of the 1990-1995 
MWSM has been delayed, but is expected in the near future.'* The 
1990-1995 Nuclear Weapons Stockpile Memorandum (NWSM) should be 
issued prior to issuance of the EIS since the document establishes 
the primary need for operating the Savannah River reactors and is 
the basis for the EIS. 

Pg. 1-3 The expected need dates should be given for the 
various missions involving the Pu-238 stockpile- 

Pgs 1-3 & 1-4 Will full power operation of the Savannah River 
reactors satisfy expected intermediate term needs for Pu-238? This 
is not addressed. 



Please see the response to Comments L-44-62 and 
L-44-63 on plutoniunv-238 processing facilities. 

The current NWSM was signed on July 12, 1990. The 
requirements established in that document are 
reflected in Appendix A of the EIS (which is 
classified) and summarized in Section 1.2. 

Please see the response to Comment L-47-02 on the 
need for plutonium-238. 

Please see the response to Conmient L-48-42 on power 
level requi rements. 
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Table C-5. OOE Responses to Comments on Draft EIS 



Contnent 
Number 



L^76-05 



L^76-06 



L-76-07 



I 

00 



L-76-08 



Comment 



Pgs. 1-3 & 1-4 Full power operation of the Savannah River 
reactors may not be possible because of new power limits that are 
yet to be established (pp 2-36 & 2-51). If the power limits are set 
at less than full power (for example, 50%) can Pu-238 needs be met? 

Pg. 1-4 The statement is made on page 1-4 that "DOE has 
confirmed that a demand for plutonium-238 that will e;<ceed the DOE 
supply in the early 1990*s." If the need for tritium decreases due 
to arms agreements and the Savannah River plants are run at less 
than full power, how will Pu-238 needs be met? 

Pgs. 2-3 & 2-70 The statement is made on p. 2-3 in discussing 
the option of Pu-238 production/processing at FFTF/FMEF, that 
"Primarily because of schedule requirements for National Aeronautics 
and Space Administration projects and a classified Navy mission, 
continuing the production of plutonium-238 in SRS reactors is the 
only reasonable alternative." This conclusion is tenuous. If a 
working inventory was not maintained, the existing near term needs 
can be met out of the existing 59kg Pu-238 inventory (p-1-3) except 
for a 12kg shortfall. This shortfall would at most result in 
possible deferral of only one of a number of missions^ The deferral 
of a single potential future mission out of many missions is not 
convincing justification as the primary reason for the very major 
decision of ruling out FFTF/FMEF* Also, the restart date for the 
SRS plants is not known with certainty due to the number of upgrades 
to be completed, the final EIS which is yet to be issued, potential 
delays due to lawsuits, etc. 



Pg. 2-1 

the tri ti urn an 
available and 
since the SRS 
Consequently, 
should be used 
page 19 of the 
Reactor Capaci 
"Although th 
is an increasi 



The statement is made that the SRS reactors would meet 
d Pu-238 needs until proposed replacement reactors are 
fully demonstrated. This conclusion is questionable 
reactors will then be approximately fifty years old. 
to assure an adequate supply of Pu-238, FFTF/FMEF 
for production/processing of Pu-238. As stated on 
report "Implementation Plan for the New Production 
ty, Environmental Impact Statement" (DOE/NP-0003) , 

reactors have undergone safety enhancements, there 
ng risk to assurance of reliable production capacity*" 



Response 



Please see the response to Cormient L-48-42 on 
required operating levels to meet production needs. 



Please see the response to Comment L-48-42 on 
required operating levels to meet production needs* 



Please see the responses to Comments L^47-01 on the 
adequacy of the plutonium-238 inventory and L-48-31 
on the working inventory. 



As described in Section 2,1.2.3 of the EIS, no 
life-limiting mechanisms have been identified in SRS 
reactors. Further, as noted in the response to 
Comment L-48-42, DOE can meet plutonium-238 
requirements with only one of the three SRS reactors 
operating at 50 percent of full power, which 
represents the only production option that can meet 
the users' schedules- 
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Table C-5. DOE Responses to Comments on Draft EIS 



Comment 
Number 



L-76^9 



00 



L-76-1 



L-76-1 1 



L-76-1 2 



L-76-1 3 



Comdnent 



Ch, 2 The current age of the 
Pu"238 should be stated* 



SRS facilities for processing 



Ch. 2 The upgrades to the SRS Pu-238 processing facilities 
should be described including Identification of the nature and 
extent of the upgrades. 

Ch* 2 The overall total scope of ongoing and planned work that 
will not have been completed prior to startup is very large. An 
estimated schedule for the completion of each item needs to be given 
so that the acceptability of deferring the work until after startup 
can be assessed. Also, the EIS should include a statement regarding 
the acceptability of the total bulk of work that will not be 
completed by startup* 

Pg. 2-16 In the statement "At present, the SRS reactors are 
being qualified to seismic criteria that have been accepted by the 
U.S. Muclear Regulatory Commission (NRC) for commercial nuclear 
plants licensed before T974," clarify whether the criteria is 
currently accepted by the NRC for plants older than 1974. 

Pg. 2-16 Is seismic qua! f fication upgrading of additional 
items needed in addition to the three items listed? If yes, the 
items should be identified and a statement made on whether the 
upgrades will be completed prior to startup* 



Response 



The HB-Line was originally constructed in 1954, and 
modified in 1960 and 1965. When this facility 
became obsolete, it was replaced in the early 1980s 
with a new and separate facility, which was 
constructed in three phases. Phase I, the Scrap 
Recovery Facility, and Phase III, the Plutonium 
Oxide Facility, were completed and were operated 
between 1985 and 1987. Phase II, the Neptunium 
Oxide Facility, was completed but has not been 
operated with radioactive material. All HB-Line 
facilities have been maintained in a state of 
operational readiness. The Actinide Billet 
Fabrication and PuFF Facilities were constructed in 
1960 and the mid-1970s, respectively* They were 
operated until the early 19a0s, when they were shut 
down and officially placed in a "standby readiness" 
mode. 

Please see the response to Comment L-44-63 on 
plutonium-238 processing facilities* 



Please see the response to Comment L-44-29 on 
upgrades. 



ODE has modified Section 2-1.2,3-1 to indicate that 
the criteria are accepted by the NRC for reactors 
licensed before 1974, 



DOE has modified Section 2.1.2.3.1 to indicate that 
modifications are planned after the resumption of 
producti on. 
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Table C-5, DOE Responses to Cmaents on Draft EIS 



Comnent 
Number 






L-76-15 



CoOKnt 



Pgs, 2-19 & 2-20 Have any Ui inspections been perfoncetf on L 
reactor and If not are any planned prior to startup? If none will 
have been performed prior to startup, justification should be given 
as to why this is acceptable. 




Pg. 2-23 Justification should be given for not i 
the improved incident monitoring systen^ Why is the 
"** -vulnerability to single failures that can initiate 
spurious and misleading alarms in the reactor control rooH 

arrpnf abl p? 



ing 



Itiple 



Response 



As stated in Section 2,1,2*3,2 of the EIS, UT 
inspection of the L-Reactor tank began in the fall 
of 1990. 



Please see the response to Ccmment L-37-07 on 
upgrades . 



L-76-16 



L-76-17 



C3 

I 



00 



L-76-18 



( -JC_lft 



Pg- 2-23 Are storage racks and hangers for new and irradiated 
fuel designed to assure criticality safety by sustaining natural 
phenomena such as earthquake and tornado? 

Pg. 2-24 Section 2,1.2.3.6 "Fuel Disasse«d>1y and Storage* does 
not mention criticality safety. 



Pg. 2-31 Section 2.1.2.6,1 "Electric Power- discusses use of 
transformers. Do the transformers contain the carcinogen PCB and if 
so what is the schedule for replac^»nt of the PCBs? A fire 
involving the transformers could spread the PCBs and have 
unacceptable consequences. 






*1 



o 



^ » 



/u jusciTicacion ror not cra^ieting 
3 of the PRA prior to startup needs to be stated- 



Levels z and 



Yes. 



As pointed out in the previous comment, storage 

racks and hangers are designed to otaintain a 

noncritical geometry even under adverse conditions. 

In addition, there are administrative controls for 

moving and processing assemblies. Monitoring 

systems detect and alert personnel if a criticality 
occurs. 

SomP t\ir all nf fho ^C^ francfnnnav^c rnnl-a^n Prttc- 
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At present, a sampling and analysis program is 
determining exactly how many. Five hundred of the 
1,200 SRS transformers have been sampled; the 
sauries have been analyzed and PCB concentrations of 
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icorif.duiTnai'ea range; nave oeen oe^ecteo. 
Some of the larger transformers have bushings; 
analyses of samples from a few of these bushings 
have detected PCB concentrations. 

The NRC recently (KRC Generic Letter 88-20) required 
the commercial power industry to have an Independent 
Plant Evaluation (IPE) performed for each commercial 
reactor- This IPE can be satisfied by completion of 
a full-scope Level-1 PRA for internal events, and a 
Containment System Performance study, which can best 
be described as a limited-scope Level-2 PRA, There 
is no requirement for the reactor to shut down until 
the IPE analysis is complete; in fact, a licensee 



Table C-5. DOE Responses to Comnents on Draft EIS 



Conaent 
Nunber 



L-76-20 



L-76-2 1 



o 

I 

ro 
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L- 



L- 



L-7&-24 



L- 



Connent 



Pgs. 2-50 through 2-55 Justification must be given of the 
acceptability for each of the National Academy of Sciences/National 
Academy of Engineering (NAS/NAE) recomtDendations that will not be 
inpletpented prior to startup {e,g. , the increased potential for 
hydrogen buildup due to confinement system improvements^ training on 
PRA lessons learned, etc.)- 

Pg- 2-54 The NAS/NAE recommendation to reprogram the simulator 
to provide simulation of severe accident conditions is not 
explicitly addressed- 



Pgs. 2-67 through 2-69 The significant benefit of selling 
N-Reactor steam for an estimated income of approximately $100 
million per year was not mentioned. 



Pg. 2-^7 A significant amount of the N-reactor new core design 
for highly enriched uranium (HEU) has already been prepared and 
revie%^ but is not acknowledged in the report • 

Pgs- 2-67 & 2-68 Almost all of the most time consuming tasks 
for N-reactor could be done in parallel^ rather than having to be 
done in series as stated in the text, thereby reducing the estimated 
restart time given in the EIS, 

Pg. Z~69 The EIS does not discuss the alternative of Pu-238 
production at FFTF with processing at SRS. Compared with use of the 
old and potentially unreliable SRS reactors this would increase the 
confidence level of aeeting interim and long term needs for Pu-238* 



Response 



has 3 years in which to complete the IPE. Although 
PRA is a useful analytical tool, it is not a 
prerequisite for reactor operation* 

Please see the response to Comment L-37-07 on 
upgrades * 



The NAS/NAE recommendation was to expand the use of 
the simulator to train operators in abnormal 
condition control procedures, not to reprogram the 
simulator for severe accidents. Only precursors and 
initiating events can be simulated. The full range 
of design-basis accidents, such as LQCAs, are 
simulated; for these, the operators use the abnormal 
condition control procedures, as recommended* There 
are no recommendations to sinrulate severe accidents 
such as core melts with operator training siimjlators 
either at SRS or in commercial nuclear plants. 

N-Reactor is not a reasonable alternative to 
continued operation of the SRS reactors, for the 
reasons stated in Section 2.4.2; the factor 
identified in the comment (steam sales) does not 
change the OOE conclusion- 

Section 2,4.2 of the EIS considers new core design 
factors . 



Section 2-4.2 of the EIS acknowledges the ability to 
perform some tasks in parallel rather than in series 



The DEIS did not discuss this alternative because 
DOE had dismissed it In early studies as an 
unreasonable alternative that would increase costs 
and delay product delivery* The TFTF targets would 



Table C-S. DOE Responses to Comments on Draft EIS 



Comment 
Number 



L-76^26 



L-76-27 



o 

1 

M 
O 



L-76-28 



L-76-29 



L-76-30 



Comment 



Pg. 2-69 The costs for transporting Pu-238 produced at SRS to 
FMEF for fabrication of RTG's is not addresed. The transportation 
costs would be esentially nonexistent if the Pu-238 was 
produced/processed at Hanford. 



Pg, 2-69 A more definitive estimate should be given for the 
cost of upgrading the SRS Pu^238 processing facilities. The EIS 
states that the SRS cost is "quite small (several tens of millions 
of dollars)". Does this mean approximately $40 million? Forty 
million dollars for SRS is "less than" but not "quite small" 
compared with $120 million for FMEF, 



Pg. 2-69 A description of the upgrades to the SRS 
processing/encapulation facilities is not given in the EIS- 

Pg* 2-69 The annual cost of operating FFTF would be less than 
$85 million rather than the $115 million figure given in the EIS. 
FFTF has been operated the last four years at an annual cost of $85 
million including a significant antount for new fuel development. 



Pg. 2-70 The £IS ignores alternate current and future 
potential significant sources of income and unfairly assigns the 
entire operating cost of the FFTF to Pu-238 production- Current 
income sources include materials irradiation testing and isotope 
production. Potential future sources of income include continuation 
of current work, conversion of nuclear waste to a safer form 
(estimated to result in a potential one billion dollar savings), 
neutralization of nuclear weapons by converting bomb materials to 
reactor fuel, expanded special isotope production {estimated to 
become a $3 billion dollar business in the U.S. by 1995), generation 



Response 



use an encapsulation material that is not compatible 
with the processes used to fabricate and reprocess 
the targets at SRS. To provide this capability at 
SRS would require major, costly modifications to the 
SRS reprocessing facilities, which could not be 
completed on a schedule to meet user needs. 

Transportation costs for plutonium-238 from SRS to 
Hanford are not a significant factor; these costs 
would be substantially less, however, than the costs 
for transporting irradiated target assemblies from 
Hanford to SRS for reprocessing, as proposed in 
Comment L-76-25, 

The estimated cost to upgrade the plutonium-238 
processing facilities is about $18 million in 
capital costs, with about an equal amount in 
operating costs, for a total of about $36 million. 
This total does not include such startup costs as 
operator training, procedure development, readiness 
reviews, and walkthroughs. 

Please see the response to Comment L-44-63 on 
plutonium-238 processing facilities. 

The current $85 million annual operating budget does 
not include the costs of procuring and enriching the 
uranium fuel and fabricating the fuel in the Fuel 
Assembly Area of the FMEF* these are the primary 
cost factors that will increase FFTF operating costs 
in the future to about $115 million per year. 

The only firm, major, long-term mission identified 
for the FFTF/FMEF complex was the plutonium-238 
mission, which would absorb operating costs. Even 
with an optimistic assumption that other potential 
users would contribute as much as 50 percent of the 
operating costs for the FFTF/FMEF complex, the 
estimated cost for producing a gram of plutonium-238 
powder at the FFTF/FMEF complex is more than twice 
the SRS production cost- 
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Table C-5. DOE Responses to Coiranents on Draft EIS 



Coounent 
Number 



L-76-31 



L-76-32 



n 
I 



L-76-33 



Comnnent 



of electricity, fast breeder reactor technology research and 
development, etc, 

Pg. 2-70 The inaccurate statement is made that "...the 
production of plutoniutn-238 in the SRS reactors would not result in 
additional operating costs above those for defense materials 
production". The incremental cost due to Pu-238 production should 
be given. For example, if some reactor locations are used for 
Pu-238 and cannot be used for tritium production this would be a 
cost. Also, there will be associated handling costs, 

Pg. Z-7Q Additional criteria that should be included in the 
evaluation of where Pu-238 is to be produced/processed are safety 
considerations, dependability, and facility longevity. For example, 
the FFTF is the only OOE reactor which was built and reviewed to 
Nuclear Regulatory Commission (NRC) requirements* The Fuels 
Materials and Examination Facility (FMEF) adjacent to FFTF is also a 
modern facility that meets all current safety requirements. This 
contrasts with the SRS reactors which were built 40 years ago, are 
based on old designs (e.g*, there is no containment dome), and are 
currently shut down to fix safety problems. 

Pgs, 2-69 & 2-70 The EIS does not consider the impacts of the 
decision to produce/process Pu-238 at Savannah River rather than at 
Hanford (impacts on the environment, U.S. capabilities, etc). 
Without the Pu-238 assignment, DOE has stated that there is no 
identified mission for FFTF and the facility should be immediately 
terminated. The consequences with respect to FFTF/FMEF of the 
decision to do the Pu-238 work at Savannah River should be addressed 
in this EIS CD0E/EIS-0147D) , Addressing the impacts in a later EIS 
on termination of FFTF would be too late as the decision on where to 
do the Pu-238 work will have already been made. Some of the impacts 
of the decision to do the Pu-238 ^ork at SRS with the resulting 
termination of FFTF are: 

* Enviror?mental impacts such as disposal of several hundred 
thousand gallons of radioactive sodium 

♦ Construction of fuel offload/storage facilities and a 
solution to the issue of ultimate disposal of the fuel 

• Termination costs exceeding $400 million 

• (Approximately 1100 jobs lost 



Response 



The statement in the EIS is correct. Components of 
the reactor lattice do not affect reactor operating 
costs. 



The incremental risk associated with plutonium-238 
production is presented in Sections 4,1*3 and 4.1.6 
of the EIS. Also, please see the response to 
Comment L-76-08 on reactor life. 



The consideration of producing plutonium-238 at SRS 
is based primarily on the fact that no other 
alternative, including the FFTF/FMEF complex, could 
produce this material on a schedule to meet user 
needs. All supporting facilities from fuel 
fabrication through processing are operable at SRS, 
and the staff is experienced in handling 
plutDnium-238 operations and material. When DOE 
proposes to decommission and decontaminate the FFTF, 
it will complete the appropriate environmental 
documentation and will evaluate the impacts listed, 
DOE will consider all the points listed in this 
comment in the decisionmaking process associated 
with the FFTF/FMEF complex. 



Table C-5. DOE Responses to Comments on Draft EIS 



CoraKient 
Number 



Connnent 



I 

to 

to 



1-76^34 



L-76-35 



Unilateral termination of international agreements to 

Complete ongoing materials testing with potentia'r for 

significant negative impact on future international energy 

agreements > such as Japanese financial support for the 

SupercollTder 

Significant loss of U.S. fast breeder program and advanced 

reactor research, development, and testing capabilities 

Loss of materials testing capabilities for fusion and space 

applications that are unique in the world 

Loss of a very significant producer of radioisotopes at a 
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isotope supply 

Loss of U.S. capability for radioactive waste conversion to 

a less hazardous form 

Loss of the only U.S. facility where nuclear weapons 

neutralization by converting bomb materials to fuel is 

aractical 

*oss of a U.S. backup for Pu-238 production (If FFTF were 

the primary producer the SRS reactors could provide a 

backup) 

Loss of capability to test large steam generators for 

electrical production by a fast reactor 

Loss of one of the world's few Centers of EKcellence 

according to the Japanese 

Pg, 2-70 Clarify whether the SRS Pu-236 impurity level is at 
discharge or after fabrication* the FFTF Pu-Z36 level of 5.S ppm is 
stated for immediately after reactor discharge; however, the value 
of importance to the end user is the 3.5 ppm after fabrication. The 

^jv^ atiu II 14 vaiuco ^iiuijiu i#c v^uuipai cu i u i uiic ;^aiiicr i cl^mci lkcxh 

different conditions. 

Pg, 2-70 Several analyses by organizations outside of Hanford 
that are not involved with FFTF operations have concluded that lOppm 
Pu~236 is acceptable for almost all applications. 



Response 



At discharge, the SRS product has an average 
plutonium-236 content of about 1.3 parts per 
million, based on actual production operations. 



All current users of plutonium-238 power supplies 
specify the plutQnium-236 content to be less than 2 
parts per million. Higher levels are not acceptable 
to users because higher radiation levels will 
produce negative impacts on sensitive 
instrumentation and significantly increase personnel 
radiation doses. For some missions radiation levels 
could be mitigated by additional shielding; however, 
the added weight of the shielding would not be 
practical, especially for NASA, a major user of 
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Table C-5. DOE Responses to Comments on Draft EIS 



Comment 
Number 



L-76^36 



L-76-37 



I 

to 



L-76-38 



L-76-39 



L-76-40 



L- / O-H 1 



L-76-42 



Comment 



Pgs* 2-74 & 4-2 The Table z-d entry "^acTaeconojmcs - ana 
Section 4.1.1.1 "Land Use and Socioeconomics" should address the 
loss of approximately 1100 jobs resulting from the decision to do 
the Pu-238 work at SRS and the consequent shutdown of FFTF. 



Pg. 2-82 The upgrades to the reactor and processing facilities 

AAaA trt i-ho Tahlfl t?-"^ '•rnmoAri ?Lnn nf Imoacts of 






Alternatives'' entry on "CommUrae/it of Resources"- 

Pg. 3-1 Identify the specific buildingCs) by number that will 
be used for processing Pu-238. 



Pgs. 3-15 through Z-Z\ The Probable Maximum Flood (PMF) should 
be addressed in Section 3.4.1*2 "Surface-Water Hydrology". 



Pg, 3-27 The statement is made that meteorology is an 
imoortant factor in the assessment of the consequences of postulated 
reactor accidents, "Meteorology is also very important in assuring 
that facility designs will sustain natural phenomena and should be 
given additional emphasis in this section. 



accumulation is not discussed* 



H inn-viaAr rpiinfAll or ^now 



Pg. 3-31 Hail storms are not mentioned. 



Response 



plutoniunv-238 for interplanetary space exploration 
missions. This is also true for the manned missions 
to the Moon and Mars (part of the President's Space 
Exploration Initiative), during which personnel dose 
could be a primary concern. For some missions, 
plutorium-236 levels must be kept below 1 part per 
million. 

I lie p I u uuij I uiii— tjv fji vu«v, i_ I wi I Mil .>.» • vif iiui- « I "«j- 

resided at SRS. DOE evaluated the option of doing 
this work at FFTF to supplement its primary mission 
as a test reactor. DOE evaluated the socioeconomic 
merits and impacts of FFTF operations at the outset 
of that program- Also, please see the responses to 
Comments L-76-29 and L-76-30. 

Please see the response to Comment L-44-63 on 
plutonium-238 facilities. 



The numbers are not included in the EIS because 
building identification by number is not required 
fnr art actac^sjp/if nf environmental imoacts. The 

building numbers are 221-H and 235-F. 

Section 4.1,3.2 of the EIS presents information on 
historical flooding events. Probable maximum flood 



1 s us8u 1 n emergency 
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germane to a description of the affected environment - 
Section 4.U3>2-3 contains the requested information. 



The requested information has been added to Section 
The requested information has been added to Section 



Table C'5. DOE Responses to Comments on Draft EIS 



Comnen t 
Number 



L-76-43 



U76-44 



L-76-45 



I 

M 

4> 



L-76-46 



U76-47 



L-76-48 



L-76-49 



L-76-50 



L^76-51 



Comment 



Pg. 4-1 The environmental impacts of upgrading the Pu-238 
processing facilities and operations involving Pu-238 at Savannah 
River are not addressed. For example, if the decision had been made 
to produce and process the Pu-238 at Hanford, Savannah River impacts 
would be less. 

Pg- 4-1 Psychological impacts are not addressed in Chapter 4 
"Environmental Consequences", Psychological impacts will be 
addressed in the EIS for the New Production Reactors (DOE/NP-0003 
pages 21 and 24), Forty-eight comments were received on the NPR 
Implementation Plan to add this topic, 



Pg, 4-36 Accident prevention, potential types of accidents and 
consequences of accidents in the upgraded Pu-238 processing/ 
fabrication facilities are not discussed and should be added. 

Pg. 4-36 Accidental criticality ex-reactor is not discussed 
for the SRS reactor facilities or the Pu-238 facilities, 

Pgs, 4-36 through 4-71 A statement needs to be added 
identifying the limiting organ with respect to radiation dose from 
accidents* 

Pg. 4-97 Natural phenomena impacts on the upgraded Pu-238 
processing facility Is not addressed. 

Pg. 4-97 Has the UCRL-15910-Inter7m report "Design and 

Evaluation Guidelines for DOE Facilities Subjected to Natyral 
Phenomena Hazards", Oct- 1989, and related reports, been applied to 
the SRS reactors and processing facilities? 



Pg. 4-99 The height in feet of the Savannah River reactors and 
processing faciHties above the maximum flood should be stated. 
This cannot be determined from Section 2.1.2.1 to which the reader 
is referred. 



Pg. 4-112 Section 4.1.6.1 "Existing SRS Support Facilities" 
should describe upgrades to the Pu-23S processing/fabrication 
facilities. 



Response 



Please see the response to Comment L-44-63 
plutonium-238 processing facilities. 



There is no scientific consensus on a methodology 
for predicting adverse psychological impacts on 
individuals or population groups. No basis has been 
established for such analyses in the scoping process 
for this EIS, nor is an analysis of the 
psychological impacts of the fear of risk required 
by NEPA. 

Please see the response to Comment L-44-63 on 
platonium-238 processing facilities. 



Please see the response to Coiranent L-44-63 on 
plutonium-238 processing facilities. 

Values for effective dose equivalent and for thyroid 
dose provide sufficient information for judging 
risks and are consistent with NRC practices. 

Please see the response to Comment L-44-63 on 
plutonium-238 processing facilities. 

The referenced report is not directly applicable to 
reactors. To the extent the site-specific hazard 
curves are applicable for SRS facilities, they are 
considered in hazard assessments. DOE reports 
related to reactor design are applied as appropriate 

K-, L-, and P-Reactors are 46, 40, and 60 meters 
respectively, above the maximum flood (36 meters 
MSL) . Support facilities are from 10 to 71 meters 
above the maximum flood. The D-Area pumphouse 
intakes are at about 30 meters and would be flooded 
during a maximum flood. 

Please see the response to Comment L-44-63 on 
plutoniura-238 processing facilities* 
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L_76-52 The length of time for public review and comment on the EIS DOE has followed CEQ regulations in relation to the 

v^as marginal considering the length of the report, complexity and minimum review and comment period (i.e., 4b days). 
importance of the issues involved, and the anwunt of technical 



Aa^ ail in fho rannr^ 



Sincerely, 

James N. Paglieri 



n 
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L-77 STATEMENT Or GERALD WOODCOCK 



June 24. 1990 

Hr. Stephen R- Wright^ Director 

Envt ronoental Division 

U. S- Oepartioent of Energy 

Savannah River Operations Office 

Post Office Box A 

Aiken, South Carolina 29BQ2 



Dear Mr. Wright: 

My naine is Gerald Woodcock. I hofd a BS degree in Industrial 
Technology, and an KBA in finance. For the past i6 years I have 
been eaiployed by Westinghouse Hanford In a variety of professional, 
I Hoanagerial and adntini strati ve positions. I am on the Board of 

J2 Directors of several civic organizations. I am currently finishing 

o a term of office as Chairman of the Eastern Washington Section of 

the American Nuclear Society, which has over 400 members and an 
annual budget of over $30,000. 

I have reviewed those sections oi the Draft Environmental 

reactors. I have attached comotents for those areas of the report in 
which I have some competence. 

I am only too painfully aware of the political warfare 
surrounding both the restart of the Savannah River reactors, and the 
larger issue of Hew Production Reactors. I had hoped to discover in 
this document an objective, scholarly evaluation of all options 
surrounding the restart of the Savannah River reactors. 

I was disappointed. 

It is not %nthout ca^se that the American public has developed 
a deep mistrust of nuclear technology in general ^ and the Department 
of Energy in particular, for as long as DOE continues to permit 
political considerations to influence analyses of options involving 
multiple sites, that mistrust will continue to have a basis in 
fact. Documents so tainted become "lightning rods," inviting the 



o 
I 

so 
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Response 



wrath of 6A0, MB, and Congressional committees and staff. Their 
incredulity at the lack of sound bases for our conclusions fuels 
public mistrust, to our continuing detriment. I would have thought 
»i|-.4- n^^^ £^na«-ian^a chniiifi h^yo jifmrpssed that lessd upon us by 

now- 

I have not deliberately set out to offend, but I cannot 
ei^hasize too strongly the blatant inequities discussed in my 

coinents. 
Sincerely, 



Gerald Woodcock. tSA 
185T Alder 
Richland, Via. 99352 
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Cowment 



L-77^0 1 



2-66 



o 

I 

00 



L-77-02 



2-66 



L-77^03 



L-77-04 



2-67 



L-77-05 



Sec, 2.4; It is absolutely unconscionable that a document of 
this nature should fail to thoroughly consider the conversion 
of WNP-1 . In the face of Adm, Watkins^ statements regarding 
the technical viability of the option together with its 
well-defined cost and schedule advantages, lack of serious 
discussion of this alternative can only be ascribed to petty 
political considerations. That such considerations should 
influence an objective discussion in a document of this nature 
calls into serious question the credibility of the entire work, 
and makes manifest the self-interest of the authors. 

Sec. 2.4.1: The schedule for conversion of WNP-1 has been 
reviewed numerous times by agencies both within and without 
DOE* A six-year schedcule is not only credible but fully 
defensible, and supported by highly conservative assumptions. 
Therefore, if project funding were provided by FY1991, 
beneficial use would occur during FY 1997, and tritium 
extraction would begin one year later, or the fall of CY 1997, 
Furthermore, there is a strong and documented potential for 
project acceleration to a five- or even a four-year basis. 



The Office of NPR has stated as official DOE policy that WNP-1 
conversion is a reasonable "contingency," The third sentence 
is a direct contradiction of that policy* 

Last line: This has all the appearance of an "escape clause," 
It appears that in making this statement, the authors hope to 
justify the fact that they have not seriously considered any of 
the NPR alternatives. 

However, any substantial upset to the SR restart schedule, 
whether technological, fiscal, legislative or institutional. 
would quite rapidly put SR restart plans on a parity with the 
shortest NPR alternative, and perhaps with the longer-scheduled 
alternatives as well. 



The WNP-1 could not be converted in time to meet the 
DOE near-term mission goals. DOE will consider this 
conversion in the EIS being prepared for the New 
Production Reactor capacity. 



Even a 6-year schedule for conversion would not meet 
DOE near-term goals. 



DOE could begin extracting tritium approximately 1 
year after resumption of production at an SRS 
reactor. 

This statement is true with regard to NPR, but not 
for K-, L-, and P-Reactors, 



Section 2.4,1 of the EIS presents information on new 
producti on reactors . 
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Moreover, the threat of chal 1 enges-at-1 aw by intervenors, and 
the potential for adverse judicial rulings resulting from thos 



L-77-06 



L-77-07 



o 






U^77-08 



challenges, are very real considerations. Their reality is 
..nriii*-cf-rti^flH hu tho rioriarpd intent of several intervener 

organizations' public pronouncements of their intent to file 
suits at the critical moment when the plants are poised to 
restart, and the fact that as of this writing, the first of 
these suits has already been filed- 

2-67 Top para.: "*..7 to 10-year schedule" is in error. As stated 
above, a six-year schedule has been shown to be very 
achievable, and actions necessary to shorten the schedule 
further have been identified. 

2-67 Sec. 2.4,2, first bullet: Whose estimate? The best estimate 
by N Reactor people is 1 1/2 years. Substitution of the 
authors' judgment for that of the people who would be 
responsible for bringing N Reactor back on-line is not 
appropriate^ 

2-67 Sec. 2.4,2» second bullet: Two commercial vendors support the 
schedule. 

2-68 Bottom para.: Successful restart of U Reactor does njai entail 
511 gnifi cant technological risk. Considering the respective 
operating records of the Savannah River reactors as contrasted 
with N Reactor, the evidence is conclusive that N has the more 
favorable operating record, 
subjective, and not supported by facts. 






SUMMARY 

On pages v. and vi . , the document states its intention to serve the 
purposes of NEPA and CEQ. By almost totally ignoring one highly 
viable option (WPN-1), and by substantially misstating facts and 
engaging in unjustifiably negative editorializing regarding another 
tu Doarfnr> hhi<s document fails utterl v in that reqard* 



Response 



Please see the response to Comnmnt L-77-02 on the 
inability of a 6-year schedule to meet near-term 
needs* 



The DOE Office of Defense Programs prepared the 
estimate, based on information provided by 
DOE-Richland Operations Office. 



The risk referred to is one of technical feasibility 
and schedule compliance. 



Gerald Woodcock 
June 23, 1990 
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L-78 COMMENTS OF FRANK M. REDMOND 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IV 

345 COURTLAND STREET. N.E, 

ATLANTA, GEORGIA 30365 



JUL 02 1990 



4PM-FAB/DM 



Mr. Stephen R, Wright, Director 
Envi ronmental Dt vi si on 
U.S. Department of Energy 

Savannah River Operations Office 
P.O* Box A 

Aiken, South Carolina 29802 

Subject: Draft Environmental Impact Statement; Continued Operation 
^ of the K-, L-. and P-Reactors, Savannah River Site, Aiken, 

uj South Carolina; ERP No.: D-DOE-E00004-SC 

o 

Dear Mr, Wright: 

Pursuant to Section 309 of the Clean Air Act af\d Section 102(2){C) 
of the National Environmental Policy Act (NEPA), the U.S. 
Environmental Protection Agency (EPA) has reviewed the above 
referenced Draft Environmental Impact Statement (DEIS)- Based on 
this review we have the following general comments concerning the 
document and proposed actions. We also have attached a list of 
detailed cormients. 

Our main area of concern relates to the impact of the continued 
operation of the facilities on the water resources of the area. 
Continuation of past operational procedures for K-, L-, and 
P-Reactors would allow continued adverse impact to occur to the 
groundwater, surface water, and wetlands of the Savannah River Site 
(SRS). 

The contamination of the area groundwater from the restart and 
continued operation of the reactors continues to be a concern to 
EPA. We feel that the groundwater impacts of restarting these 
reactors are inadequately covered in the DEIS. Section 2.K2.3.8 
indicates that restarting the reactors will include the continued 
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L-78-02 



L-78^03 
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storage and disposal of liquid radioactive wastes* As we discussed 
in our letter to you, dated June 26, T987, concerning the DEIS for 
Waste Management Activities for Groundwater Protection at SRP, we 
continue to recommend that appropriate alternatives be pursued to 
eliminate this practice. Groundwater monitoring wells near the 
assembly basins at the reactors have shown that the groundwater is 
contaminated with tritium at very high levels in the immediate 
vicinity of these basins. 



In some groundwater monitoring wells the level of tritium 
contamination is four orders of magnitude above the drinking water 
standard, or Maximum Contaminate Level (SRS Environmental Report for 
)98B, Westinghouse Savannah River Co., Contract J&©E^AC09^ 
88SR18035). The best indication of the environmental impact of 
restarting these reactors is the documentation of impacts of past 
operations upon the groundwater. 

Unfortunately, the extent of groundwater contamination associated 
with these sites has not been completely investigated, therefore, 
the total impacts of past activities is unknown. 

Complete information concerning groundwater contamination of the 
site should be provided- This information must be provided for 
onsite areas as well as at the site boundary. 



disassembly basins are used as processing areas, not 
for waste storage. 

As a result of cojnments on the draft EIS from EPA, 
other agencies, and the public, DOE is reevaluating 
options for the disposal of disassembly-basin purge 
water. Section 4,1.2,3 of the EIS demonstrates that 
continuing the use of the seepage basins would 
result in lower public exposure to tritium than 
would direct discharge; Section 4.5*3 indicates that 
moderator detritiation cannot be justified on a 

dose-aversion basis, 

DOE recognizes that tritium levels in perched 
groundwater adjacent to the seepage basfns exceed 
the cormiunity water supply MCL standards of 40 CFR 
141, However, this is not a regulatory constraint, 
and the effect is of limited health concern because 
the shallow groundwater aquifer (1) is onsite and 
not accessible to the public, {2) is not used for 
either a potable or a nonpotable water supply onsite 
or offsite, and (3) has not impacted site flora or 
fauna> Sections 3.7.1.2 and 4J.6-4.14 of the EIS 
present the extent of tritium and other radionuclide 
contamination in the vicinity of the seepage 
basins. The Envi ronmental Inf ormati on Document . 
Reactor Seep a ge Basins (DPST'-85-707; Pekkala et al . , 
19S7) presents complete documentation. The annual 
Environmental Report for the SRS, which is available 
to the public, presents the latest data yearly. 
This EIS analyzes the impacts of continued reactor 
operation. Such sitewide groundwater contamTnation, 
including cumulative impacts, which is due to prior 
reactor and nonreactor operation, will not be 
affected by continued reactor operation. See 
Section 4, 1.6.4.5 of the EIS. This information, 
much of which was presented in the Waste Management 
Activities FEIS (DOE/EIS-0120; 1987), is included in 
this EIS by reference to that document and to the 
Annual Environmental Reports, and is augmented by 
existing compliance reports to SCDHEC and EPA. 
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L-78^07 



Comment 



Additionally, the potential impact to groundwater involves the 
groundwater leaching of constituents of concern from solid waste 
streams which originate from trenches where wastes from the 
operation of the reactors and separation areas were disposed. These 
groundwater impacts, along with mitigation options, need to be more 
fully discussed in the Final Environmental Impact Statement (FEIS), 



Another concern to EPA is that the operation of these reactors have 
caused adverse impacts to the aquatic systems of the area. 
According to the DEIS, continued operation of these reactors will 
continue to impact over 500 acres of wetlands on the SRS. This 
impact is prinarily related to the extreme temperatures and flows 
associated with the cooling water discharges. The high scouring 
flows associated with the K-Reactor discharges have caused reduction 
of bottomland hardwood forests and sediment loads have caused 
elimination of the original forest vegetation. The FEIS should 
outline proposals to mitigate for the wetland impacts. 

Additional impacts to aquatic life occur from the reactor 
operations* Large temperature increases associated with the cooling 
water discharges have caused numerous large fish kills during the 
restart of reactor facilities. Proposals to eliminate these fish 
kills should be included in the FEIS. 



Any current proposals or agreements to mitigate the impacts of the 
cooling waters of L- and P-Reactors should also be discussed. 



Response 



Section 3*7.1,2 of the EIS addresses groundwater 
contamination below the burial grounds associated 
with this consnent. The alternative currently under 
construction is a new, "low-level radioactive waste 
storage/disposal facility. Mitigation is 
established through the closure of the burial 
ground. Also, DOE analyzed groundwater impacts from 
the operation of the low-level waste burial ground, 
their mitigation, and alternatives for the 
replacement of that facility* in DOE/EIS-0120 
(1987), which is referenced in this EIS, 



DOE has revised Section 4.5.7 to include a 
discussion of wetlands mitigation options. DOE will 
implement any selected option(s) through interaction 
with regulatory agencies. 



On June 6, 1990, SCDHEC issued an executed 
settlement agreement with DOE on fish kills in Pond 
C and L-Lake. As required, DOE submitted a report 
to SCDHEC on July 5, 1990, describing options for 
avoiding future fish kills, identifying the selected 
options and mitigation to be pursued, and providing 
a schedule for implementation, DOE has included 
this information in Section 4.1 of the Final EIS, 
Also, DOE has modified Section 4-5 to provide 
information on measures to mitigate fish kills. 

In addition to mitigation on fish kills, as 
discussed in the response to Comment L-7S-06, DOE 
discusses thermal mitigation fully in the Final EIS 
on L'Reactor Operation (DOE/EI$-0108; 1984), the 
316a studies, and the Comprehensive Cooling Water 
St u d y (DP-1739-lj 1987). Section 4.5.7 of the EIS 
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L^78-09 



L-78-10 



Comment 



The impacts of water withdrawal from area waters for K-Reactor 
cooling purposes also cause adverse fn^acts* Significant fish and 
aquatic life losses occur through entrainment and impingement during 
this activity, EPA considers these impacts to the aquatic resources 
of the area to be undesirable and opportunities for mitigation or 
reduction of these impacts should be discussed in the FEIS. 



An additional issue that needs 
Emission Standard for Hazardous 
for the site. In Chapter 5 of 
the possible exception of the K 
approval will not be required p 
interpretation is correct since 
new source construction or modi 
question are existing sources, 
prior to restart. 



clarification concerns the National 
Air Pollutant (NESHAP) requirements 
the DEIS, DOE indicates that, with 
-Reactor cooling tower, NESHAP 
rior to the reactor startup* This 
NESHAP approval is only required for 
fication. Since the reactors in 
NESHAP approval will not be required 



Although this approval will not be required, SRS should verify that 
all applicable release points associated with the reactors will be 
monitored for radionuclide emissions in accordance with the 
provisions of 40 C.F.R § 6K93(b) before restart of the reactors. 
As required by NESHAP regulations and stated in our letter to DOE, 
dated January, 26, 1990, EPA is awaiting additional information and 
a DOE evaluation of the need for preconstruction approval before 
processing the K-Reactor cooling tower NESHAP application. 



Response 



discusses thermal mitigation. L-Reactor must be 
shut down as required to ensure compliance with 
thermal limits. 

DOE describes the impacts of cooling water 
withdrawals from the Savannah River in the Final EIS 
on Alternative Cooling Water Systems, Savannah River 
Plant (DOE/EIS-0121; 1987), and summarizes these 
impacts in in Chapter 4 of this EIS. The absence of 
significant impacts of past impingement and 
entrainment losses on fish and other aquatic 
populations in the river has been confirmed in 
Section 316(b) demonstration and other extensive 
river studies submitted to SCDHEC and EPA; in 
addition, the start of cooling-tower operation for 
K-Reactor will further reduce total SRS intake 
withdrawal rates and potential impacts on river fish 
populations. DOE has consnitted to additional 
studies to continue the assessment of entrainment 
impacts from SRS intake withdrawal and low river 
flows* DOE has modified Section 4.5,6 to include a 
description of this continuing river study to assess 
mitigation options* 

Section 5.2*7 of the EIS has been reworded to 
reflect the fact that EPA revised its NESHAP rule 
after SRS submitted a request for approval for 
construction of the K-Reactor cooling tower. The 
revised rule waives the approval requirement for new 
or modified sources, such as the tower, that have 
low off site impact. 



DOE continues to work with EPA to ensure compliance 
with NESHAP requirements* 
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L-7a-12 



L-7a-13 



Conment 



The DEIS describes a limited number of alternatives for supplying 
the materials necessary from the Department of Energy's (DOE) SRS 
facility. Due to the classified nature of the information used in 
the decision process, it is difficult to evaluate OOC's 
determination that the preferred alternative is the only dlternative 
that meets the stated production criteria. However, due to the 
environmental consequences of the proposed action, we suggest that 
DOE investigate an alternative that would involve addressing many of 
the proposed environmental impacts with corrective actions and 
mitigation. Specifically, an alternative that utilizes K-Reactor in 
a manner that would prevent the destruction of reestablished wetland 
vegetation and mininrizes the lethal effects caused by the discharge 
of >73'C once-through cooling water to area surface waters, is very 
desirable from an environmental standpoint « We urge DOE to consider 
an alternative that utilizes other SRS reactors to meet short term 
tritium production needs until K-Reactor cooling towers are 
compl eted . 

Section 1502.14 of the MEPA states that the lead agency should 
"rigorously explore and objectively evaluate all reasonable 
alternatives" and "include appropriate mitigation measures not 
already included in the proposed action". We feel that DEIS does 
not include this type of an evaluation of mitigation options to 
reduce the environmental impacts of the alternatives examined. This 
evaluation should be included in the FEIS. 

Based on the above mentioned concerns and those expressed in the 
detailed conaents section, EPA assigns a rating of EC-2 to this 
DEIS. This means that EPA has identified impacts that should be 
avoided in order to fully protect the environment. Corrective 
measures may require changes to the preferred alternative or 
application of mitigation measures that can reduce the environmental 
io^act. Also, the DEIS does not contain sufficient information for 
EPA to fully assess environmental io^acts that should be avoided. 
EPA will continue to work with DOE to reduce these impacts and 
explore acceptable solutions. 

We appreciate the opportunity to review this document » If you have 
any questions please call me or David Helgaard of my staff at (404) 
347-3776 or (FTS) 257-3776- 



Response 



DOE has based the need for continued operation of 
these reactors on the requirements, including a 
potential reduced-need scenario, discussed in 
/^pendix A. DOE has examined the feasibility of 
meeting the requirements imposed by the most recent 
NWSM while delaying the resumption of K-Reactor 
production until the cooling tower is operational. 
DOE is expediting the construction of the cooling 
tower. See the revisions to Section 2.1.6 of the 
EIS. DOE has revised Sections 1.2 and 2.1 to 
clarify its intent to schedule production runs and 
outages of each reactor to meet the requirements 
established by the most recent NWSM. Also, please 
see the response to Conment L-02-01 on the need for 
tritium. 



Section 4.5.7 of the EtS discusses alternative 
mitigation measures that are not included in the 
proposed action* DOE has provided additional 
information on mitigation options In the Final EIS. 
DOE believes it has addressed all reasonable 
alternatives for mitigation. 



Please see the response to Comment L-78-12. 
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Sincerely, 



Frank H. Redmond, Chief 
Federal Activities Branch 

Attachioent, Detailed Ccinnents 

CC: J. Leonard Led better, GADNR 
R. Lewis Shaw, SCOHEC 
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L-78-15 



L-78-16 



1-78^17 



Wetland and Surface Water Issues 

Section 5.6,2 - The report states specifically of its support of the 
presidents goal of "Mo Net Loss" of wetlands in addition to 
compliance with 10 CFR 1022-15 concerning the design or modification 
of actions to minimize potential harm to or within wetlands or 
floodplains. The section further states that continued operation of 
the reactors will result in the destruction of some wetland 
vegetation but that this action should not result in the permanent 
loss of wetlands. We are concerned about this statement because it 
implies that the temporal loss of wetlands is not important, and in 
this case, we disagree. Temporal loss in the case of SRS has lasted 
for some 40 years with no planned closing date in sight. Efforts 
should be initiated to restore degraded or destroyed wetlands to 
meet the "No Net Loss" goal . 

Remote sensing studies of the SRS conducted during the period of 
reactor outages showed rapid colonization or revegetation of exposed 
mudflats and sandbar islands of the Savannah River swamp system* 
This included the reestablishment of woody vegetation after a 
reactor shutdown of several months. However, when production 
resumes, using the once-through cooling systems, the wetland 
vegetation will again be destroyed in these areas of 
reestablishment. Methods to prevent this destruction should be 
proposed, DOE should investigate a possible alternative that would 
utilize other SRS reactors for short term tritium production and 
delay the operation of K-Reactor until the cooling tower is 
completed* Hitigation measures should be proposed to assist in the 
recovery of previously impacted wetland areas . 

Page 2-77 

The indication is that wetland losses in Steel Creek are unknown. 
These losses should be quantified for the FEIS and mitigation 
options described* 



Please see the response to Comment L-78-05 on 
wetlands mitigation, 



Please see the responses to Comnrtents L-78-11 and 
L-78-I2 on alternatives. 



Please see the response to Comment L-45-01 on 
reactor restart sequence. 



Wetlands losses in Steel Creek are discussed in the 
Final EIS on L-Reactor Operation (DOE/EIS-0108; 
1984), the Comprehensive Cooling Water Study 
(OP-1739-1; 1987), and the Reactor Operation 
EnvirorMftental Infortnation Document (WSftC-89-816; 
1989). As predicted, increased flow in Steel Creek 
eroded channels between the dam and the delta, and 



L 
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L-78-18 



Page 4-9 

The discussion of the biological studies'of L Lake should also 
address the possible problems of the unusual numbers of the 
pathogenic Naeolaria fow1eri_ . an aquatic protozoan- Vrtiile the 
unusually high populations reported in the June 1988 316(a) report 
may be a short lived event due to the start up of the lake, it is a 
possible problem that warrants future monitoring and consideration 
in future actions* 




L-78-19 



The d^scuss'ion should address the change in thermal loading on the 
Lake due to the change in reactor operations from plutonium 
production to tritium production. The discussion should elaborate 
on the problems of production limits due to the thermal limits on 



resulted in losses of some successional plant 
species that had established since the cessation of 
thermal discharges in 1968. Increased water input 
into the delta resulted in a shift toward more 
hydHc herbaceous species; successional woody plant 
species have been impacted in a few areas. There is 
no clear evidence that additional cyprus-tupelo 
mortality occurred after the resumption of L-Reactor 
operations in 1985. In addition, substantial year- 
to-year variation was observed in plant communities, 
which appeared to be attributable to the timing and 
magnitude of river flooding^ rather than to thermal 
effects. These studies were reported initially in 
the Section 316a Demonstration Compliance Report 
(Du Pont, 1988; DP-1766) . Tables 4-2 and 4-3 list 
changes in wetland vegetation classes in the Steel 
Creek Corridor and delta/swamp, respectively. 
Mitigation of wetlands on Steel Creek is not 
currently under cof^s i deration because L-Lake is the 
mitigation and no substantive losses have been 
identified. The situation is being monitored 
pursuant to the L-Reactor EIS commitments, 

DOE believes that operation of L-Reactor could cause 
increases in populations of pathogenic Ma^leria 
fo^leri based on previous observations and studies 
in l-Lake. DOE will continue its present monitoring 
programs and consider study results in determining 
the need for any future actions. A recent report 
{"Effect of Thermal Additions on the Density and 
Distribution of Thermophilic Amoebae and Pathogenic 
Maealeria fowleri in a Newly-Created Cooling Lake/* 
Tyndall et al , ^ in Ap p lied an d Environmental 
Microbiology , Vol. 55. No. 3. pp. 722-732) presents 
the results of the studies cited above. Section 
4.1,1.4.2 of the EIS has been revised to reflect 
this information* 

Reactor operation at a given power level would cause 
the same thermal loading on L-Lake regardless of the 
charge used, DOE is not considering any additional 
cooling mitigation options or studies for L-Reactor, 



Table C-5. DOE Responses to Comments on Draft EIS 



Comment 
Mumber 



L-78^20 



r 
o 



L*78-21 



L-78-22 



L-78-23 



Comment 



the lake. Are additional cooling actions being considered to allow 
more flexible operation of L-Reactor? 



PanP 4-41 

: — ' ' 



A commitment to eliminate the fish kills associated with the start 
up of L- and P- reactors should be Included and discussed. The FEIS 
should discuss any studies of operations or actions which have been 



J. ^U>.^ 



I ■ 



to reduce or minimize the thermal snocKs tnat occur to the 



aquatic community during reactor start-up. 
Groundwater Issuers 
3.7,1.2. p. 3-53. para 2 

The radionuclide content of groundwater is important for this 
review. The results of the groundwater monitoring program would 
well have been a useful inclusion, rather than a reference. 

3.7.2.2. p, 3-55. para 3/4 

Groundwater beneath the SRS is extensively monitored (900 monitoring 

T^i, . , **/ . u ■ f uu ivtL\-ujT^ miu iiVJPr otu i UCLV ^- ■ V c UUJhUClllH liail U:^ » l\\} ^U^Q 1 I 1 C 

data were presented* However, about half the radioactive, 
nonradioactive, and mixed-waste sites for which groundwater 
monitoring data exist have some contaminants that ^xcG&d the EPA 
drinking-water standards. Again, more data should be included in 

4.1.1.3.. P. 4-6, p^ ra 1 and Z 

A total of 4,378 m /day of groundwater are withdrawn from the Black 
Creek/Mi ddendorf Formation Tn the K-, L-, and P- areas." ThVs Ts"76 
percent of the capacity (5,767 in^/day) of this aquifer, which 
indicates that the formation can sustain the required Dumoina 
under present conditions. 



pumping rate 



Response 



unless extended thermal strati ficationwere to occur 
during the winter as a result of tritium 
production* Regardless of the charge used, DOE will 
continue L-Reactor operation in compliance with the 



tf4i A I. -«: 



Please see the response to Comment L-78-06 on fish 
kills. 



Please see the response to Conment L-78-03 on 
groundwater data. 



The data requested for groundwater contaminants 
exceeding EFA drinking-water standards are reported 
in Annual Environmental Reports, v^ich are available 
to the public and which have been provided to SCDHEC 
and EPA in connection with ongoing compliance 
proceedings not associated with reactor operation. 
Also, please see the response to Comment L-78-03, 












^ I vtru 
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(5,767 cubic meters/day) is incorrect; as the EIS 

indicates, that is the daily yield of a single 
well. The correct aquifer yield is identified in 
the referenced paragraph as about 54,430 cubic 



L 
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Conment 
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L-78-24 



L-78^25 



n 
i 



v£> 



L-78-26 



Comment 



4.1.2. p. 4-19. para 3 

It IS stated in the last line of this paragraph that groundwater 
contamination beneath the site does not reach off site sources. 
This should be well established and documented. 



4-K2.2. p, 4- 




ra ^ 



to 
the 



Only at the P-Reactor basins are migration times long enough to 
allow significant tritium decay before reaching an outcrop (30 
years-19 percent will remain). Migration from the K-Area basin 
Indian Grave Branch (6 years - 71 percent will remain) and from 
L-Reactor basin to L-Lake {5 years - 76 percent will remain) are not 
sufficiently long to allow for significant tritium decay. 

Waste Issues 

Pane 3-61 

The discussion on Waste Management Capacity is inadequate. 
Available capacity for additional waste should be identified and 
shown to be adequate to handle the waste volumes listed in Table 
3-12* The items that are identified as actions needed to alleviate 
waste capacity problems should be explained in greater detail- The 
EIS should present dates on which the operation of these new 
facilities becomes critical to the continued operation of the 
reactors {It is implied that the reactors can and should be 
restarted without them). Although not discussed here, DOE has 
previously indicated that the generation of RCRA Land Disposal 
Restricted (LOR) wastes are of critical concern to the continued 
operation of reactor separation facilities* 

Of particular concern is the continued operation of the high-level 
waste tanks, some of which the EIS concedes are near the end of 
their useful life. The EIS should identify the specific tanks that 
are near the end of their useful life, and give schedules for taking 
them out of service. It should further be shown how this schedule 



Response 



meters per day, and the cumulative reactor area 
withdrawal rate represents only about 8 percent of 
the aquifer capacity. 

Section 4,1.2 has been corrected to note that no 
radiological contaminants in groundwater beneath SRS 
have reached off site grt ^ yid water sources (as 
documented in the Annual Environmental Report), 
Groundwater contaminants from the reactor seepage 
basins outcrop to a surface stream, and subsequently 
are transported off site with surface water. 



The decay associated with these travel times is 
correct. However, the reduction in actual releases, 
as determined from monitoring of groundwater 
outcrops, is greater than these modeled values would 
indicate. Section 4,K2,3,5, >^icb DOE has added to 
the EIS, compares doses from alternative purge-water 
disposal options. It demonstrates that the liquid 
pathway population doses with the use of seepage 
basins are less than 50 percent of those that would 
occur from direct discharges. 

DOE and the appropriate agencies are addressing the 
waste management issues identified in this comment 
through other regulatory forums. Because of the 
complexity of these issues and the current state of 
negotiations, this response identifies the 
regulatory forums through which specific issues are 
being addressed. The SRS is currently negotiating a 
Federal Facilities Compliance Agreement to resolve 
alleged violations of RCRA storage prohibitions for 
certain radioactive mixed-waste streams that are 
being maintained in storage because no treatment 
capacity exists within the DOE weapons complex. 
This agreement will establish (a) permit application 
submittal dates for each hazardous waste treatment 
and disposal facility discussed in Section 4,K6,1 
of the EIS, (b) operation startup dates for each 
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I 



L-78-27 



L-7&-28 



U-78^29 



Comment 



is impacted by the various options under consideration in this EIS* 
Each of the new facilities under design/construction should be 
addressed in a similar fashion {Including the CtF and Y-Area 
disposal facility). The discussion on support facilities {pp. 4-112 
thru 116) does not adequately address this issue. 



3.8.1 and 3.8,4 

A Table that relates what waste treatment method(s) (Section 3.8*4) 
will be applied to each type of waste {Section 3.8.1) would be 
useful and should be Included. 

Page 4-2 

It would seem that the Termination Operation Alternative would 
require less future land for waste disposal since no "new" waste 
would be generated. 

4.1.6.2.3/. 4/.S/.6/.7. dp 4^114 to 4-116 

From information provided, additional area on the site to be 
dedicated to waste disposal and storage including Y- Z-, and G- Area 
waste sites and the new horizontal /mixed waste disposal facility, 
win total 500 acres or more. These facilities are scheduled to 
begin operations between 1990 and 1993. The total land area 
committed to new support facilities is about 700 acres, all on 
site* IF additional land use is justified, it should be considered 
an additional impact of reactor operations. 



Response 



facility, (c) treatment or disposal capacity for 
each facility, and (d) dates for removing the 
backlog of waste currently in storage. The Waste 
Management for Groundwater Protection EIS 
(DOE/EIS-0120) assesses available waste storage/ 
disposal capacity and the need for new disposal 
facilities in detail. Sections 3,8, 4.1.K8, 
4.1.2.8, 4.1.2.9, 4.1.2.10, 4,1.2.11, and 4.1.2.12 
of this EIS discuss waste management as it relates 
to continued operation of the SRS reactors. DOE is 
also negotiating a CERCLA Section 120 Interagency 
Agreement with SCDHEC and EPA that will establish 
the protocol and schedule for hazardous waste 
cleanup at the SRS. Among the provisions in this 
agreement are requirements for the prevention and 
mitigation of releases or potential releases from 
the radioactive high-level waste tank farms. The 
agreement will also establish requirements and 
schedules for the remediation of tank system(s) that 
are removed from service. After the agreement has 
been signed by all negotiating parties, it will 
undergo public review and comnent. 

DOE has added Table 3-17 to the EIS to relate waste 
treatment methods to waste types. 



DOE agrees, 
in the case 
and decommi 



Additional land would be required only 
of waste disposal after decontamination 
ssioning of facilities. 



The examples given represent planned land use 
related to the operation of SRS reactors and other 
onsite facilities. No other land use is anticipated 
at this time. 
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L-78-30 



I 



L-78-31 



L-78-32 



L-78-33 



L-78-34 




3-7tlTl. 

The dose rate listed on the last line of this paragraph (240 
mrem/yr) is not properly identified. NCRP Report 94 lists the 
following dose equivalents (Section 7*4*5) that result from 
internally deposited radionuclides; 35 mrem/yr to gonads and other 
soft tissue; 110 mrem/yr to bone substances; and 50 mrem/yr to bone 
marrow- In addition, NCRP reports the dose equivalent to the 
bronchial epithelium to be 2400 mrem/yr, primarily from radon 
daughter products. The 240 mrem/yr reported here in the EIS is, we 
believe, intended to be the effective dose equivalent from all 
internal emitters, for which we compute to be 235 mrem/yr. 

3.7.1.1. p- 3-49 

Are the internal doses presented on this page effective dose 
equivalent? They should be better defined. 

3.7.1.2. Table 3-9 

The dose from radon in homes, a lung dose, is being added to whole 
body doses. This is not appropriate unless it has been multiplied 
by a weighting factor which then becomes its contribution to the 
effective dose equivalent. 

3.7. K2. P 3-51. line 30 

External terrestrial background is shielded by buildings, but the 
FEIS should explain how it is shielded by the body* 



3.7.1,e, p 3-' 



!ara 1 



Express these population dose rates as collective effective dose 
equivalents (person-rem) and supply the 30 km population data. 



DOE has corrected Section 3.7. Kl of the EIS to 

indicate that all doses presented in the EIS that 

are not specified otherwise are, in fact, effective 
dose equivalents. 



Yes. Please see the response to Comnent L-78-30 on 
effective dose equivalents. 



Please see the response to Comment L-7S-30 on 
effective dose equivalents. Effective dose 
equivalents are obtained by the use of weighting 
factors. 



DOE has revised Section 3.7.1.2 as follows: 
"Shielding of any kind can reduce terrestrial and 
cosmic radiation doses by about 28 millirem per year 
each, a 20-percent reduction (NCRP94, 1987)." 

All doses not otherwise specified are effective dose 
equivalents (see the response to Comment L-78-30). 
In 1980 the population within 80 km was 589,803 
(Section 3.2.3.2); thus, the collective effective 
dose equivalent to that population from recent SRS 
operations was about 30 person-rem per year. 
Similarly, the average individual dose of about 0,06 
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Comnent 
Number 



L-7a-35 



I 



L-78-36 



L-78-37 



L-78-38 



L-78-39 



CoiMpnt 



p 3-52. para 3 

The gaoma radiation measures on the site in 19S3, 73 mrem/yr* Is 
about twice the background dose rate reported for the vicinity of 
the site, 35 mrem/yr, or the previous page. Is this within natural 
variation? 



p 3^52- para 4 

Although Ar-41 contributes little exposure to persons off site, it is 
the other significant radionuclide released to the ataosphare at SRS 
and has been measured on site (EPA 520/5-^d4-012) and should be 
included for completeness. 

1.7 K? Tahlo ^^n 



The concentration for tritiuio in drinking water, 0.6 pCi/al* is. 
probably about backgrounds The tritiun background in nilk and free 
water content of food is probably about the saae as drinking water. 
Thus, these results reflect tritiun contaBi nation. 

3.8.2. Table 3^1 

The curie amounts of each of these wastes should also be listed. 
Volumes can easily change* its the radioactivity that's important. 

4.1.2. p 4-1^ 

The assessment utilizes lCRP-30 dose conversion factors and 
site-specific parameters, which is good. However, the Bodel usedwas 
not described nor were the paraneters provided. Thus, a review of 
the assessment could not be perfomed. Hore information should be 
provided. 



Response 



nrem per year for the current Port Wentworth and 
Beaufort-Jasper river-water-consuming population of 
about 71,000 (Section 3.7J.2) would yield a 
collective effective dose equivalent to that 
population of about 4 persoTwrem per year. 

Ko* The measured values on the SRS of about 70 
■rillirem per year include terrestrial and cosmic 
radiation components of the background dose (in 
addition to the substantially smaller site 
contribution); as stated in Section 3.7.1.2, "the 
average unshielded external terrestrial background" 
(esiphasis added) in the SRS vicinity is about 35 
an Hi rem per year. Thus, cosmic radiation (and the 
SRS contribution) rather than "natural variation" 
accounts for the difference. DOE has revised 
Section 3.7.1.2 accordingly. 

As reported in the Annual Environmental Reports, the 
noble gas argon-41 contributes about 30 to 40 
percent of the maximum hypothetical individual 
exposure at the SRS boundary. Section 3.7.1.Z of 
the EIS reports argon-41 doses. 



DOE has revised this table (now Table 3-12) to 
reflect average as well as maximum measured values 
of tritium in drinking water, milk, and food sampl 



DOE has revised Tables 3--15 and 3-16 to list 
quantities of radioactive waste in curies. 



Section 4.1.2 and 4.K6 of the EIS identify the 
models used for the dose assessments as those usedby 
the WRC to calculate offsite doses; these sections 
also provide references for the codes and the 
parameters used in the assessments, as well as for 
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Conment 
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L-78-40 



o 
I 



L-7a-41 



L-78-42 



Response 



4.K2>3.1. para 2 

It should be noted that the impact due to the three reactors is not 
limited to their operations, but aust include the i^iact resulting 
from operating all support facilities. This is done later in 

Chapter 4. 

Also, it is inappropriate to compare the dose resulting frott reactor 
operation to the EPA linit of 10 m-ea/yr to the lexiHiH exposed 

individual. This liarit should be related to all operations on the 
site* 



4-U2.3.2/4. pp. 4-25 to ^27 

Table 4-6 and 4-7 show the average annual release of tritiua via 
seepage basins and direct discharge. Tables 4--& and 4-^ show the 
average annual doses that result froa these discharges. The doses 
should be proportional to the discharges, e.g., the tritiuv released 
via direct discharge (17,100 Ci) is 2.4 tines that released via the 
seepage basins (7,110 Ci). The collective dose is proportional to 
these releases (9.4/3.7=2.5); honever, the dose of the mxinun 
exposed indivuda! is not proportional (0.16/0.03=5.3). This appears 
to be inconsistent. 



4.1.2.4 

All calculations and assunptions concerning coba1t-60 and cesiutt-137 
in the Savannah River and site streaas generally appear accurate and 
reasonable- Hom/ever, in paragraph 2 on page 4-30 it states that the 
average Cs-137 concentration in the river below SRS is less that 0.5 
percent of the ZPA drinking water standard of 200 pCi/L, In the 
previous paragraph, the concentration range is listed as 0.05 to 0.2 
pCi/L, which is only 0.1 percent at aaxi 



more detailed dose results of interest to 
specialists. 



OOE recognizes that the standards of 40 CFR 61 apply 
to the total of airborne emissions from SRS; because 
the EIS does not constitute a compliance document, 
the coBiparison of the reactor emissions to the 
lO-millirem-per-year dose was intended to provide a 
perspective of the minor contribution of the 
reactors to this total. DOE has revised the text to 
clarify that the lO-millirem-per-year limit is for 
the entire Site. Table 4-47 in the EIS lists the 
total contributions of all SRS operations and 
neighboring facilities to the airborne dose; this 
total is less than 7 percent of the 
lO-millireoF-per-year EPA limit. 

The individual doses listed in Draft EIS Table 4-^9 
include contributions by nuclides other than tritium 
for direct discharge; the collective doses listed in 
Tables 4-8 and 4-9 are essentially all due to 
tritium. These comparisons in the Draft EIS were 
derived from the Waste Management EIS (DOE/EIS- 

0120). In the Final EIS, DOE has updated the 
assessment in Section 4,1.Z<3.5 to include a 
comparison of the direct discharge and evaporation 
options to the current method of discharge to 
seepage basins. The referenced tables have been 
eliminated or replaced; see Table 4-13. 

DOE has changed the text in Section 4,K2.4 to state 
that correct and future annual average cesium-137 
concentrations should remain at or below 0.5 percent 
of the EPA standard during reactor operation. 
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L-73-43 



L~78-44 



L-7&-45 



I 



L-78-46 



L-7S-47 



L-78-48 



L-78^49 



4J,2.5, P 4-31 

Too many significant figures are used in Table 4-12. Only two 
significant figures, at most, are justified- The same comment 
applies to many of the tables in this report. 

4.1.2.S, p 4-32 para 2 

The dose rate that results from operating the three reactors cannot 
be compared to the EPA limit of 10 mrem/yr as the limit relates to 
the whole SRS operation. 



4.1.2.6. para T 



r^ 



The EPA risk factor, 4x10 cancer deaths per person-rent, is for 
low-LET radiation only, 

4.K2.7. para 2 

The DOE exposure limit of 5 rem/yr does not refer to an average 
annual individual dose (140 mrem/yr) as implied. Actual measured 
individual occupational doses should be reported here with range and 
distributions of these doses. 

4. 1.2. a/. 9/. 10/. 11/. 12. pp 4-35 to 4-36 

It would be useful to list the curie quantities of radionuclides 
present in these various wastes instead of supplying only their 
vol umes . 

4>1.2.a. para 3 

Again, monitoring well water results were not presented* Some 
discussion of the contaminant levels would be useful. 

4.1. ^ ,9 

How are low-level liquid radioactive wastes treated in the ETF? 



DOE has modified this and other tables, if 
appropriate, to provide only two significant figures 



Please see the response to Comment L-78-40 on dose 
contributions from reactors* 



The collective effective dose equivalents from SRS 
discharges are essentially all from low-LET 
radiation. 



As noted, the personnel exposure guideline used by 
DOE for whole-body radiation dose equivalent Is 5 
rem per year; the guideline set by the Operating 
Contractor for the SRS is 3 rem per year. From 1952 
to 1989, DOE and SRS guidelines were exceeded 2 and 
48 times, respectively* Section 4-1.2*7 contains 
additional information. 

Please see the response to Comment L-78-38 on 
radioactive waste quantities* DOE has revised 
Tables 3-15 and 3-16 to provide quantities in curies 
and in waste volumes. 



OOE has revised Section 4.1.2.8 to cite appropriate 
reference documents. 



The low-level liquid wastes are filtered, and then 
undergo oil removal, ion exchange, reverse osmosis, 
carbon filtration, and mercury removal processes in 
the F- and H-Area ETF. 
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L-78-50 



L-78-51 



I 

U1 



L-78-52 



Comment 



Response 



4.1.3.1.1. D 4-37 para 3 

Again, it is not appropriate to compare the dose to the maximum 
exposed individual due to tritium releases from the K-area to the 
EPA limit of 10 mrem/yr which is the limit for the whole SRS. 
Granted, this is a very small dose rate, however, much larger 
tritium releases occur at other site facilities, 

p. 4-43. para 5 

What type carbon was placed in service in 1976 that better retains 
organic iodides? What are the chemical forms of iodine released and 
what are their percentages? 



4.K3,1.3. p 4-51 para 4 

Has a time table been established for the implementation of the 
safety improvements that will not be completed prior to the 
resumption of production? This information should be discussed in 
the EIS* 



Please see the response to Covment L-78'-40 on dose 
contributions from reactors. 



Carbon coimpregnated with triethylene diamine (TEDA) 
and potassium iodide was placed in service beginning 
in 1976- The chemical form of iodine released 
depends greatly on the fuel burnup of the individual 
accident sequence, and cannot be characterized as a 
given percentage* The carbon beds retain both 
elemental iodine and organic iodides effectively, 

Section 2.1 of the EIS presents a general schedule 
of safety modifications, indicating those that will 
be completed both before and after the resumption of 
production. DOE has revised Section 2.1.2.8.2 of 
the EIS to discuss the Restart Issue Management 
Program (RIMP), which identifies those issues that 
must be addressed before the resumption of 
production (also see Section 2.1.3.2.1). Section 
2-1.2.7 describes the Reactor Safety Improvement 
Program {RSIP) process, which determines the 
priority and schedule process for the implementation 
of safety improvements that are not scheduled for 
completion before the resumption of production. The 
safety improvement process starts with ensuring an 
acceptable level of safety, then making periodic 
upgrades to increase that level of safety- The SRS 
reactors will not resume production until they have 
established an acceptable level of safety- Upgrades 
and modifications scheduled for completion prior to 
the resumption of production are those necessary to 
establish an acceptable level of safety. Some 
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L-7S-53 



L-78-54 



n 
i 



L-78-55 



L-78-56 



Comment 



Response 



4J,3.T.4, pp 4-61-4-62 

If tritium is released as the result of a dropped fuel assembly, its 
decay during the 14-hour delay period will be insignificant and the 
0.0246 percent factor will not apply- 



4,1.3.1.5. p 4-73 para 5 

A loss of river water accident would be treated somewhat differently 
for P-Reactor which uses Par Pond for cooling rather than the river, 
although pumping is still required. It is assumed that a LORWA at 
K-Reactor would be easier to cope with after the recirculating 
cooling tower becomes operational. 



4,1,3.1.5 

Recritical ity of the molten fuel material after a core-melt accident 
has not been properly addressed* 



4.1.3.5 

Although Ar-41 does not occur in the reactor core inventory, a 
significant quantity of Ar-41 does exist in the reactor outside the 
core, Is released during routine reactor operations, and produces 
the second largest off-site exposure (second only to tritium from 
site airborne releases). Thus, during a severe reactor accident, 
wouldn't there be a high probability for the release of large 
quantities of Ar-41 and shouldn't this be included in a severe 
accident scenario? Argon-41 was not considered in any accident 
assessment. 



upgrades and modifications are not 
establish an acceptable level, but 
on that level . 



necessary to 
rather to build 



As stated in Section 4,1.3.1.4, "0.0246 percent" 
refers to the fraction of the core fission product 
inventory that would be released, not tritium. 
Significant quantities of tritium are not released 
as a result of a dropped fuel assembly, which would 
contain only minor quantities of fission product 
tritium and tritium in the moderator-coolant 
carryover on assembly surfaces. 

The PRA internal events analysis is based on 
K-Reactor, which uses the Savannah River as its 
primary source of secondary cooling water. For 
P-Reactor, the primary source of secondary cooling 
water is Par Pond. In either case, the accident is 
a loss of secondary cooling water, so the case for 
P-Reactor would not be treated differently* The 
loss-of-river-water accident might be easier to cope 
with for K-Reactor with a cooling tower, but the 
risk reduction associated with the tower is not 
expected to be significant. 

DOE has incorporated recriticality in the severe 
accident analysis in Section 4.1.3*1.5, The Reactor 
Operation Safety Informational Document (WSRC, 1990) 
discusses recriticality and other core melt 
progression and confinement system response 
phenomena. 

The only quantities of argon-41 available for 
release from a reactor are those produced in the air 
stream moving past the reactor vessel by escaping 
excess neutrons while the reactor is at power. In a 
severe accident, no argon-41 would be produced or 
available for release in amounts greater than those 
produced in normal at-power operation. 
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L-78-57 



L-7B-58 



I 



1-73-59 



L-78-60 



L-78^61 



Comment 



Response 



4.K3.1.S. pp 4^84 to 4-86 

Risks computed earlier for reactor accident assessments used the 

BEIR III risk factor, 1.9 x 10 per person-rem. For this tlS, the 
risks were increased by the factor 2*1 (4.0/1.9) to be in agreement 
with the EPA. The latest risk factor recommended in BEIR V is about 
twice that used In these calculations, however, considering the 
large uncertainties associated with these analyses, the conclusion 
that this factor of 2 is not significant is probably accurate, 

p 4.95. Table 4-36 

There was difficulty reproducing K-reactor risks with the 
information provided. More details including the K6 km and 16 km 
populations should be provided. 

4.1,4.1 . p 4-lQl para 3 

All liquid chlorine used for water purification should be replaced 
as quickly as possible with sodium hypochlorite NaOCl . 



4.1.4.2.2. p. 4-104 

Radiological impacts related to transportation accidents are small 
compared to other risks at the site. 

p 4-106. Table 4-41 

The column headings in this Table are confusing- Columns 3 through 
6 are titled "risk", but have "dose" units. The risk heading should 
be removed as there are doses- From footnote b, We would assume 
that risk can be computed from the information in the Table; e.g,, 

the risk of TRU drum failure and fire would be 1.5 x 10^ x 6,4 x 

10 '=1x10 . Also, there are too many significant figures used. 
This is a common practice throughout this report. 



Comment noted. 



DOE has revised Table 4-36 to enable the 
reproduction of the risks to the 1.6- and 
16-kilometer populations. 



See Section 4.1.4.1 of the EIS. Replacement of 
liquid chlorine will reduce potential hazards 
associated with transportation, handling, and 
storage of gaseous chlorine used to make liquid 
chlorine, 

DOE agrees. 



DOE has revised Table 4-41. DOE agrees with the EPA 
calculation. The stated assumption based on 
footnote b is correct. The number of significant 
figures has been reduced in this table and other 

tables, if appropriate. Also, please see the 

response to Comment L-7S-43. 



Table C-5. DOE Responses to Comments on Draft EIS 



Comment 
Number 



Comment 



Response 



L-78^2 



L"78^63 



o 



L-78-64 



L-78-65 



4.K6.2.1 p 4-n4 

Because most tritium released at the SRS is from the Tritium 
Facility, the implementation of the Replacement Tritium Facility 
should be coordinated with reactor start up, considering it will 
substantially reduce airborne releases. Eliminating the use of 
mercury will also be beneficial. 

4.1.6.2.2. p 4^114 

The 30,000 Ci/yr of tritium discharged from the Effluent Treatment 
Facility (ETF) is about 2.6 times that released per year to surface 
streams from the three reactors. (See table 4-5, p. 4-23), Thus 
determining the impact of reactor operations must include the 
contributions from all support facilities. 

4.1.6.4.13. p 4, 4-120 

As discussed earlier in the report {Section 4.1.2.4), about 0.5 Ci 
of Cs-137 is released per year due to resuspension from the on site 
stream beds, of which about 0.36 Ci is from the streams servicing 
the three reactors. These releases contribute an insignificant 
impact on the down stream population. Cobalt-60 produces even less 
of an impact because of its radioactive decay. Strontium-90 was not 
included in these discussions, although it has been released to on 
site streams, has a long half life {29 years), and may be expected 
to move downstream to the Savannah River via resuspension. The dose 
rate to off site populations from strontium-90 release is probably 
less than that caused by cesiun^-137, but some assessment should be 
included . 

4.1.6.4.14. Tables 4-44 and 4-4$ 

The data in these tables show that radionuclide releases from the 
three reactors are much less than that from the support facilities. 
Using tritium as an example, since it causes by far the greatest 
impact to off site populations, the three reactors contribute only 
about 35 percent of the atmospheric tritium and only about 19 
percent of the released via the water pathway. Thus, an accurate 
assessment of the impact of resuming production at SRS must include 
not only the releases at all supporting facilities but also those 



The RTF is being constructed, and is scheduled to 
begin operation in late 1990. The use of mercury 
will be eliminated. 



All new and planned support facilities are included 
in the assessment of cumulative impacts in Section 
4,1.6, DOE will prepare an EIS that includes more 
detail on the environmental impacts of support 
facilities. 



No substantial inventory of strontium-90 of reactor 
origin has been identified in onsite stream beds. 
The Annual Environmental Reports report the 
strontium-90 released to onsite streams from 
discontinued F- and H-Area seepage basin outcrops; 
this makes a very small contribution to maximum 
individual and collective doses. For example, in 
1988 strontium-90 in liquid releases contributed 1.5 
percent of the maxumum individual dose {compared to 
87.3 percent from cesium-137} and less than 3 
percent of the collective dose (compared to 31.5 
percent from cesium-137). The EIS does not include 
this release because reactor operation has no effect 
on it* 

The impacts of present and anticipated supporting 
facilities are included in the cumulative impacts 
discussed in Section 4.1.6. Also, please see the 
responses to Comments L-7S-40 and L-7S-63 on reactor 
support facility doses* 



i 
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Comment 
Number 



L-78-66 



L-78-67 



n 

I 

I—* 



Comment 



that are planned 
results can then 
mrem/yr, 



to begin operation In the near future* These 
appropriately be compared to the EPA limit of 10 



Also, we assume that when the Replacement Tritium Facility (RTF) 
becomes operational in late 1990, the release of tritium from 
"Separataions" will be significantly reduced, and the total tritium 
released per year from SRS will be less than the 5.52x10^ Ci listed. 

T^b1^ 4-47, p. 4-127 and D 4-12K para 4 

There was minimal mention of the EPA's NESHAP for radionuclide in 
this document, except for a statement In the last paragraph of 
Chapter 5 that refers to meeting the 10 mrem/yr dose limit to the 
(naximum exposed individual. The doses calculated in this EIS for 
the SRS should be compared to those reported by the EPA in the EIS 
for NESHAP, and any significant difference reconciled- 

For example, the total dose rates given at the bottom of table 4-47 
on page 4-127 are not properly identified. We assume the 1.25 
mrem/yr dose is the effective dose equivalent to the maximum exposed 
individual and the 97 person-rem is the collective effective dose 
equivalent to the SO km population. Multiplying these by the risk 

factor, 4x10 deaths per person-rem, yield the risks listed in 
paragraph 4 on page 4~12T. However in the EPA EIS Risk Assessment 
for NESHAP, EPA/520/1 ^89-006-1 (September 1989). the dose equivalent 
to the maximum exposed individual and the collective dose equivalent 
to the 80-km population are listed for specific organs in Table 
2.6-2, page 2-55, in Volume 2. Multiplying these organ dose 
equivalents by the ICRP weighting factors (W^.) yield an effective 
dose equivalent to the maximum exposed individual of 2-6 mrem/yr and 
a collective effective dose equivalent of about 550 person-rem/yr 
for the 80-km population. These doses are 2 and 5 times, 
respectively greater than these listed in Table 4-47 of the EIS for 
the Savannah River Site* Can these differences be reconciled? The 
results of both assessments indicate that compliance with 40 CFR 61 
will be achieved when the reactors resume operation^ 



Respon 



When RTF becomes operations 
tritium release inforroatior 
Environmental Reports. 



The EIS describes and refer 
industry-accepted codes use 
individual and population c 
and the source and transpor 
obtain these doses. DOE ac 
either methodology will act 
40 CFR 6K Please see the 
L-7S-30 on effective dose r 
model ing* 
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Connent 
Nuaber 



L-78-6S 



L-78-69 



I 

fO 



L-78-7fl 



L-78-71 



U78-72 



L^78-73 




4>5t4. p 4-137 



Would Argon-41 be released in sudi a co 



It accident? 



Page 5-12 

DOE incorrectly states that 0>A Is currently revieinng the required 
NESHAP request for construction of the K-Reactor cooling tower. EPA 
is not reviewing this request since we have not been notified by DOE 
of the need for preconstruction approval. 

HTScellaneoos CowMients 



Page V 

Fourth paragraph leaves the incorrect i 
running now* We understand that no 

2-1.2.3.2 



ion that P reactor is 
are currently operating 



An analysis of the reaaining operating life of each reactor should 
be completed prior to restart. 



Pace 2-65 

The point should be nade that terminating operation and placing in 
standby now would not stop naste production now. Tar^ts froa past 
production runs remain to be processed (which will produce waste) 
and waste from past production runs is still being aged and will not 
be completely processed for disposal for up to 15 years. 

3.4-1.2.4. p. 3-2K line 1 

■U 

No gauging station is shown on Lower Three Runs Creek in Figure 3-7. 



Response 



Yes» but the amount of argon-41 would be 
insignificant. Please see the response to Comoient 
L-78-56 on argon-41. 



OOE has revised Section 5>2.7 accordingly. 



DOE acknowledges that no reactors are producing 
nuclear materials at present. The Foreword has been 
revised to reflect this condition. 



A nunber of analyses have been performed » as 
described in Section 2.1.2.3-2. Results of 
activities to address reactor aging have not 
identified any life-limiting mechanisms for the 
three 5RS reactors. 



DOE agrees, and has oiodified Section 2.3 accordingly 



The figure has been changed to include the cited 
gauging station and others referenced in Section 
3*4,1.2. 
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CoBKDent 
Nufllier 



L-78-74 



L-78-75 



L-78-76 



O 
I 



Conment 



3.4-1-4. 




4. line. 1 




Note that Savannah River water below SRP is not used for irrigation 

^4. para 4. line 2 
Table 3-13 should be Table 3-14 

3.9. p 3-^S - para 3 

A monthly phone line check tnay not be sufficient. The operation of 
the phone between the OCC-A and TSC should also be checked for 
transmission often for any type of service disturbance, e,g,, high 
wind, icing, etc. 



Response 



The sentence has been revised to reniove any 
ambiguity. 



The tables have been renumbered. 



Upgrading of the facilities and equipment in the 
OCC-A is planned in Fiscal Year 1991. This will 
include comnu/ni cations equipment; procedures 
affected by the upgrades will be revised. The 
frequency of phone Ifne checks will be reevaluated 
to determine if monthly checks are adequate; if they 
are not, the frequency will be increased, 
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Comment 

Number Conment 



Response 



i--79 STATEMENT OF DENNIS B, WILSON 

U.S. HOUSE OF REPRESENTATIVES 

COMMITTEE ON ENERGY AND COMMERCE 

ROOM 2125, RAYBURN HOUSE OFFICE BUILDING 

WASHINGTON, DC 20515 

July 2, 1990 

Mr. S. R, Wright 

Director, Envi ronmental Division 

U.S* Department of Energy 

Savannah River Operations Office 

Post Office Box A 

Aiken, South Carolina 29802 

Dear Mr. Wright: 

I Enclosed please find a letter written to Secretary of Energy 

Oames Watkins by eleven Republican Members of the House of 

M Representatives 's Committee on Energy and Commerce, commenting on 

the Draft Environmental Impact Statement for the restart of the 
production reactors at the Savannah River Site. I ask, on their 
behalf, that this letter be placed in the public docket for this 
matter and the comments be considered to the extent practicable in 
the preparation of the Final Environmental Impact Statement. 

Very truly yours, 



Dennis B. Wilson 
Minority Counsel 



Enclosure 
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Comment 



June 28, 1990 



Response 



L-79-01 



a 
I 

ro 



Admiral James D. Watkins, Retired 

Secretary of Energy 

U.S. Department of Energy 

1000 Independence Avenue, S*W. 

Washington, D.C. 20585 

Dear Admiral Watkins: 

By a letter dated May 3, 1990, the Department of Energy (DOE) 
requested comments on the draft Environmental Impact Statement {EIS) 
for the Continued Operations of the K-, L-, and P-Reactors at the 
Savannah River Site, near Aiken, South Carolina. We believe DOE has 
adequately reviewed the possible impacts to the environment and to 
the surrounding population if the reactors are restarted. 

Importance of the Savannah^ fffver Sfte Production Reactors 

The maintenance of the nuclear deterrent requires DOE to assure 
continued production of vitally important nuclear materials.^ Among 
the most important of these materials is tritium, a radioactive 
isotope of hydrogen. Tritium is essential for the proper 
functioning of all Americans modern nuclear weapons; without it, the 
weapons simply do not work. Unfortunately, tritium occurs in only 
tiny quantities in nature and must be produced artificially. 
Tritium also has a relatively short radiological half-life of 12.6 
years; thus it decays at a rate of about 5-5% per year. Tritium 
reservoirs in nuclear weapons must, therefore, be periodically 
replenished and the fresh tritium to do this must be artificially 
produced. 

Since the early 1950's, the United States has relied on the 
operation of heavy-water production reactors at the Savannah River 
Site to produce sufficient quantities of tritium for weapons. This 
reliance continues to this day. It is, therefore, imperative to 
restart these reactors as soon as upgrades are in place to ensure 
the safety of the restart and continued operations* Furthermore, 
DOE must maintain these reactors in as safe an operating condition 
as possible until other alternatives, such as the completion of a 
Wew Production Reactor, are completed, and the existing production 
reactors can be retired from service* 



Comments noted 
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The Draft Environmental Impact Statement 

The draft EIS assesses potential impacts to the environment if 
all three reactors are restarted, as well as potential environmental 
impacts of terminating operations at one, two, or all three of the 
reactors. The Draft EIS concluded that termination of operations at 
all three reactors is not feasible at this time, since closure of 
the reactors would certainly adversely impact the nuclear weapons 
program. Further, the Draft EIS summarizes the additional training^ 
safety, management, and technical functions implemented as a result 
of your increased emphasis on safety and the environment at all DOE 
installations. 

In our estimation, DOE has analyzed every reasonably 
conceivable scenario while operating K-, L-, and P- reactors at 
partial-avid full-power. Based on calculations by DOE personnel, 
there will be little or no environmental consequence as a result of 
restart and continued operations of the Savannah River Site 
reactors. We are sure that 35 years of operation of the production 
reactors at the Savannah River Site gave DOE analysts considerable 
data on which to base predictions of what the environmental impacts 
of restarting those reactors will be. 

In closing, we commend you for your continued commitment to 
environment, safety and health at the Defense Nuclear Facilities, 

Sincerely, 



Norman F. Lent 

Ranking Republican Member 

Committee on Energy and Commerce 



Carlos J. Moorhead 
Ranking Republican Member 
SubcoTimii ttee on Energy and Power 
Committee on Energy and Commerce 



William E, Dannemeyer 
Member 

Committee on Energy and Commerce 



Don Ritter 

Member 

Committee on Energy and Commerce 
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Thomas J. Bliley, Jr. 

Member 

Committee on Energy and Commerce 



Jack Fields 

Member 

Committee on Energy and Commerce 



Michael G, Oxley 

Member 

Committee on Energy and Commerce 



Howard C. Nielson 

Member 

Conmittee on Energy and Commerce 



o 
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Michael Bilirakis 
Member 

Committee on Energy and Commerce 



Joe Barton 

Member 

Committee on Energy and Commerce 



Sonny Callahan 

Member 

Committee on Energy and Coim&rce 
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L-80 STATEMENT OF JAMES A, TI^fMEftMA^I, JR. 

SOUTH CAROLINA WILDLIFE & MARINE RESOURCES DEPARTMENT 

P.O. BOX 167 
COLUMBIA, SOUTH CAROLINA 29202 



July 3, 1990 



Mr. Frank R. McCoy, III 

Acting Director, SR Restart 

Special Projects Office 

Department of Energy 

Savannah River Operations Office 

P-0. Box A 

Aiken, SC 29802 



REP: Draft EIS, Continued Operation 
of K-, L- and P-Reactors, 
Savannah River Site, Aiken, 
South Carolina 



Dear Mr. McCoy; 



Personnel with the South Carolina Wildlife and Marine Resources 
Department have reviewed the above referenced public notice and 
offer the following comments* 

The Department of Energy (DOE) proposes to continue to operate 
K-, L- and P-Reactors to meet nuclear material production needs. 
Other alternatives that are discussed, but not recommended, by DOE 
include a) termination of operation of one or two reactors at SRS in 
the immediate future and maintain in cold standby b) terminate 
operation of K-, L- and P-Reactors and maintain all in standby 
status and c) other production options available to DOE off-site* 
The following comments relate only to impacts of operation on fish 
and wildlife resources* 

L-80^01 Thermal effects on aquatic biota, especially fishes, are a DOE is expediting the construction of the K-Reactor 

concern of our Department. Cooling lake construction on Steel Creek cooling tower, which will mitigate thermal and flow 

(L-Reactor discharge) and Lower Three Runs Creek (P-Reactor effects and accelerate the recovery of floodplains, 

discharge) have moderated negative thermal impacts, although the wetlands, and other aquatic habitat in Pen Branch. 

document states that intermittent fish kills occur in these See the revisions in Section 2,1.6 of the EIS. 
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Comment 
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L-80-02 



1 



L-80-03 



L-80^)4 



Comment 



Response 



impoundments 
Currently, K 
absent from 
has decided 
K-Reactor "s 
by Congress" 
the severely 
exist in Pen 



{L-Lake and Parr Pond) during plant operations. 
-Reactor discharges into Pen Branch, and fish life is 
Pen Branch during discharge due to thermal impacts. DOE 
to construct and operate recirculating cooling tower for 
ufaject to the authorization and appropriation of funds 
. Installation of these cooling towers would improve 

degraded aquatic habitat conditions that currently 

Branch during K-Reactor discharge. 



Entrainment of ichthyoplankton by DOE cooling water intakes is 
another major area of concern. At the plant site, the average 
stream flow of the Savannah River is 10,000 cubic feet per second 
(cfs). During the period 1985-1988, the lowest annual average 
stream flow was 3,788 cfs* The minimum stream flow needed at the 
site is 4,872 cfs with all reactors operating. With all 3 reactors 
running, 847 cfs is withdrawn for cooling which is approximately 
18 % of the 7a^Q flow of 4,708 cfs. If recirculating cooling 
towers are const 
to 512 cfs- 



ructed for K-Reactor, water withdrawal will decrease 



In 1983-1985, average entrainment of fish larvae was 
18 million. American shad, blueback herring, crappie and sunfish 
were the most common types of larvae entrained. Entrainment of fish 
eggs averaged 9 million, of which 73% were American shad or striped 
bass. With all three reactors in operation, based on 1983-1985 
data, it is estimated that under current water withdrawal regimes, 
10.7% of all ichthyoplankton passing the pumps are entrained. The 
percent loss would increase during low stream flow years. These 
losses of eggs and larvae are significant detriments to the Savannah 
River fishery. Entrainment impacts would decline once recirculating 
cooling towers are installed for K-Reactor. 

Our DepartiT^nt is also very concerned about adverse impacts to 
wetland and wildlife resources* How water resulting from cooling 
K-Reactor when it operates drains into an area of about 1,000 acres 
of wetlands. Most of these wetlands, 630 acres, have already been 
impacted by hot water discharged during the 35 years that the 
K-Reactor has been in operation. Approximately 10 to 12 acres of 
additional damage would be prevented by the tower for every year the 
reactor is operated and if current plans for restart and retirement 
of the reactor are followed a total of approximately 100 acres would 
be preserved. 



Please see the response to Comment L-78-0S on 
cooling water intake entrainment. 



Please see the response to Comment L-80-01 on the 
K-Reactor cooling tower. 



DOE is expediting the construction of the K-Reactor 
cooling tower. Under the expedited schedule, the 
maximum period that K-Reactor could operate without 
a cooling tower is 2 years, of which 6 months would 
involve outages for recharge and maintenance. Thus, 
less than 18 acres of additional wetlands would be 
damaged. 
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L-80-05 



In reference to the "L" Lake and reactor, our Department was 
involved in negotiating a mitigation plan with DOt approximately 
5 years ago. A proposed mitigation plan was submitted to the 
Department of Energy and tl.S- Fish and Wildlife Service for review, 
but has yet to be implemented. We had requested that approximately 
4,600 acres of land outside the security area be dedicated to the 
acres of land outside the security area to be dedicated to the 
Wildlife Management Area Program as part of the mitigation. Other 
mitigation aspects included dedication of timber stands to old 
growth within the security area. The Department's primary emphasis 
was placed on the 4,000 acre tract and its inclusion in the Wildlife 
Management Area Program. 
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L-80^6 



In terms of the P-Reactor, the Department is not aware of any 
effort to mitigate the adverse impacts on wildlife resources 
resulting from the operation of this reactor. 



Response 



As part of the mitigation measures identified in the 
L-Reactor EIS (DOE/EIS-0108, 1984), an L-Reactor 
Mitigation Team was fonned. Its purpose was to 
identify appropriate mitigation for habitat impacts 
associated with the construction and operation of 
the 1,000-acre cooling lake for U-Reactor* The team 
consisted of representatives from the U.S. Fish and 
Wildlife Service, the U.S. Forest Service, DOE, the 
South Carolina Wildlife and Marine Resources 
Department, Du Pont Company, the Savannah River 
Ecology Laboratory (University of Georgia), and NUS 
Corporation, The cited 4,000-acre tract is a 
component of a plan (Plan A), which is one of two 
major plans presented for Mitigation Team 
consideration. Plan A is not considered to be the 
team-preferred plan, as documented in the letter of 
April 22. 1989 (S. R. Wright to Roger L. Banks, 
Field Supervisor, U.S, Fish and Wildlife Service). 
DOE has received no response to this letter and, 
therefore, no final interagency mitigation plan has 
been established. 

DOE conducted comprehensive Section 316(a) 
Demonstration studies for P-Reactor during 1984 and 
1985; Section 4.1.K4.3 of the EIS discusses the 
results of these studies. The studies demonstrated 
the maintenance of a Balanced Biological Community 
(BBC) in Par Pond, the recirculating cooling water 
reservoir for the reactor, and that the thermal 
effects on aquatic biota are highly localized near 
the discharge point. SCDHEC concurred with this 
conclusion as well as the determination that the 
operation of P-Reactor poses no threat to the 
continued existence of the BBC, but stipulated that 
thermally caused fish kills that occasionally occur 
in precooler Pond C be eliminated. On June 6, 1990, 
SCDHEC issued an executed settlement agreement with 
DOE on fish ki'lls in Pond C. This agreement 
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L-80-07 



I 

ro 
so 



tn conclusion, the continuing operation of the K-, L- and 
P-Reactors vnuld result in significant adverse laipacts on fish and 
wildlife resources, and important wetland nabitats. The full and 
complete nitigation of these adverse impacts should be thoroughly 
addressed in the EIS. The necessary mitigation should be 
implemented prior to re-start of the reactors. 

Sincerely, 



requires DOE to submit a report to SCDHEC describing 
options for avoiding future fish kills, identifying 
the selected options to be pursued, and providing a 
schedule for implementation^ On July 5, 1990, as 












to SCHDHEC a Remedial Action Plan regarding options 
for avoiding future fish kills. Upon SCDHEC review 
and approval, DOE will undertake the selected 
options in accordance with the approved schedule. 






A C ^£ 4L^ C-TC L-.^ 
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potential mitigation measures for fish kills* 

DOE has provided additional information on 
mitigation options in Section 4,5.7 of the Final 
EIS. OOE believes it has addressed all reasonable 
alternatives for mitigation. 



James A. Timaeman, Jr, 
Executive Director 



JATjr:RED/kah 



cc: Brock Conrad 
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STATEMENT OF MEREDITH J. SORENSEN 

44 HARVEST ftOAO 
FAIRPORT, M.Y. 14450 



.liinA ?7 IQQn 



O 
I 



L-81-01 



S, Wright, Director 

Envi ronnental Division 

U*S. Dept of Energy 

Savannah River Operations Office 

P.O. Box A 

Aiken, S.C. 29802 

Dear Mr* Wright: 

I oppose reopening the Savannah River Nuclear Plant. 

Our earth is contaminated enough without the Savannah River 
Nuclear Plant adding to it. 

Sincerely, 



Comment noted 



hA AS A.U ^ «^ 
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L-82 STATEMENT OF CHARLES H. BADGER 

ADMINISTRATOR, GEORGIA STATE CLEARINGHOUSE 

OFFICE OF PLANNING AND BUDGET 

270 WASHINGTON ST,, S.W, 

ATLANTA. GEORGIA, 30334 

Frank R. McCoy. Ill 

DOE/Savannab River Operations Office 

Post Office Box A 

Aiken, South Carolina 29802 

DATE; June 25, 1990 

SUBJECT: RESULTS OF STATE LEVEL REVIEW 

APPLICANT: DOE/SAVANNAH RIVER OPERSTIONS OFFICE 
^ PROJECT: DEIS/SAVANNAH RIVER SITE 

)^ STATE APPLICATION IDENTIFIER: GA 90 05 08-012 

FEDERAL ID ^ftJMBER: OOE/EIS-01470 

L-82-01 The State level review of the above referenced document has been Comments noted 

completed. As a result of the environmental review process, the 
activity this document was prepared for has been found to be 
consistent with State social, economic, physical goals, policies, 
plans, and programs with which the State is concerned* 

Additional Comments: 

None. 
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UNITED STATES DEPARTMENT OF COMMERCE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

NATIONAL MARINE FISHERIES SERVICE 

SOUTHEAST REGIONAL OFFICE 

9450 KOGER BOULEVARD 



CT DrTrDcnnnr ci ntirn/i 






June 12, 1990 
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L-83-0 1 



L-83-02 



Mr. Stephen R. Wright 

Ot rector, Environmental Division 

U.S* Department of Energy 

Savannah River Operations Office 

P.O. Box A 

Aiken, South Carolina 29802 

Dear Mr. Wright: 

The National Marine Fisheries Service (NMFS) has reviewed the Draft 
Environmental Impact Statement (DEIS) for Continued Operation of K-, 
L-, and P-Reactors. Savannah River Site. Aiken, South Carolina 
(D0E/EIS-0147D) . The foil owing comments are provided for your 






General Comments 



The DEIS does not adequately address impacts associated with the 
operation of the K-, L-, and P-Reactors on anadromous fishery 
resources* The Savannah River receives discharges from six 
tributaries from the Savannah River Site. According to the DEIS, 
egg and larvae samples taken during the period 1983 to 1985 were 
dominated by clupeids, including anadromous American shad and 
blueback herring. We are coi^cerned that certain operational aspects 
of the reactors, as identified in Table 2-3 on Pages 2-74 through 
2-82 of the DEIS, may adversely impact these resources* Areas of 
concern include: 

1. Withdrawal of water from the Savannah River; 



Table 2-3 summarizes the impacts of concerns 1 
through 4 of the comment. More detailed information 
is presented in the EIS sections cited below. 



Sections 4.1. "1. 2 and 4.1.6.4.3 of the EIS address 
impacts of surface-water withdrawal. 
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L-83-03 



L-83-04 



L^83-05 






L-S3-06 



L-83^07 



Commen t 



2. 



3. 



Loss of anadromous fish eggs and larvae by impingement and 
entrainment; 

Thermal discharge and Us effect on anadromous fish eggs and 
larvae; and 



4. Wetland bosses- 

The NMFS supports efforts by the South Carolina Department of Health 
& Environmental Control (SCDHEC) in developing a mitigation plan to 
reduce thermal impacts of reactor operations. The cooperative 
effort of the Department of Energy (DOE) and the Fish and Wildlife 
Service (FWS) to mitigate effects of adverse impacts on fish and 
wildlife resources is also recognized as a positive component of the 
operation. In view of our responsibility to preserve and protect 
anadromous fishery resources, we believe that our participation in 
these efforts fs warranted* Accordingly, we recommend that existing 
and planned mitigation efforts be fully coordinated with us. 



Based on information provided in the DEIS, coordination regarding 
the endangered shortnose sturgeon has not occurred since 1983. The 
FEIS should be updated to include the present status of this species 
in the project area* Potential impacts associated with the various 
alternatives under consideration also should be addressed in light 
of any new information attained* 



Response 



Sections 4,1.1.2 and 4.1,5.4.3 of the EIS address 
impacts from impingement and entrainment. 

Sections 4.]. 1.4 and 4,7*6.4.4 address thermal 
discharge impacts. 

Section 4.1,1*6,2 and 4.1,6,4.8 address wetlands 
impacts. 



DOE acknowledges the role of the National Marine 
Fisheries Service (NMFS) in the preservation and 
protection of anadromous fishery resources under the 
Anadromous Fish Conservation Act. The absence of 
significant impacts of past SRS operations on 
anadromous fish in the Savannah kiver has been 
confirmed in Section 316(b) Demonstrations and other 
extensive river studies submitted to SCDHEC and EPA; 
this issue has been addressed in the EIS, DOE is 
committed to conduct additional studies in 1991 in 
the river to address the current effects of SRS 
operations. These studies will be used to determine 
mitigation requirements. DOE will coordinate any 
mitigation efforts relating to anadromous fish 
resources with NMFS. 

DOE assessed the status of the endangered shortnose 
sturgeon and the potential for impacts from SRS 
operations in the Final EIS on Alternative Cooling 
Water Systems. Savannah River Plant (D0E/EIS-012IK 
and summarizes this assessment in Chapter 3 of this 
EIS. The absence of significant impacts to 
populations of this endangered species in the river 
has been confirmed in Section 316(b) Demonstrations 
and other extensive river studies submitted to 
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ific Comments 

Page 3-^4, Paragraph 3. This paragraph should be expanded in the 
FEIS to include the recommendations contained in the SCDHEC 
mitigation plan. This additional information would enable the 
reader to better assess potential effects of the various 
alternatives on anadromous fish. 



Page 3-3^. Table 3-8 and Pag^ 3-47. Paragraph 2. The biological 
assessment of the potential effects of reactor operation on the 
shortnose sturgeon in the Savannah River should be updated to 
include the current status of the species and anticipated impacts of 
the various alternatives. 

Pace 3-4Q. Paragraph 4. We recommend that this paragraph be 
expanded in the FEIS to provide a summary of the "post thermal 
impacts on the Savannah River and Savannah River swamp forest" 
rather than simply reference other documents. This would provide a 
better basis on which to assess impacts described in the FEIS. 

Page S-IQ. Paragraph 3. The NMFS should be included as a 
participant with the DOE and FWS in the assessment and development 
of mitigation needs for offsetting adverse impacts to anadromous 
fish resources. 

We appreciate this opportunity to provide comments. 

Sincerely yours, 



Response 



SCDHEC and EPA. DOE is committed to conduct 
additional studies in 1991 in the river to address 
the current effects of SRS operations. These 
studies will be used to determine mitigation 
requirements. DOE will consult with NMFS regarding 
any new information that might come from these 
additional studies related to the present status of 
shortnose sturgeon in the vicinity of the SRS. 

DOE has modified the EIS to provide a more detailed 
description of the mitigation measure implemented 
for D-Area cooling water discharge. 



Please see the response to Comment L-83-07 on 
shortnose sturgeon* 



Section 3,6.2.1 of the EIS includes the current 
status of aquatic flora and fauna in the river and 
swamp; Sections 4.1.1.4 through 4.1,1.6 describe 
impacts to these areas. 



DOE will include NMFS in the assessment and 
development of any mitigation plans related to 
anadromous fish resources. 



Andreas Mager, 3r. 
Assistant Regional Director 

Habitat Conservation Division 
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Mr. S. R* Wright 

Oi rector, Envi ronmental Divi sion 

U-S. Department of Energy 

Savannah River Operations Office 

P,0* Box A 

Aiken, South Carolina 29802 

Dear Mr. Wright: 

The Department of the Interior has reviewed the draft environmental 
impact statement for Continued Operations of K-, L-, and P-Reactors, 
Savannah River Site, Aiken County, South Carolina and has the 
following comments. 

General 

The document is well written and clearly describes the environmental 
impacts resulting from the preferred alternative as well as a number 
of other alternatives. However, there is little or no dis ^russion jp 
the document of possible mitigation options to avoid, minimize, 
rectify or compensate for projected wetland, t hermal, and 
entrai nment/impi ngement i mpacts . In addition, we were unable to 
evaluate the Department of Energy's determination that the preferred 
alternative is the only alternative which meets the stated 
production needs, since the data supporting that decision are 
located in a classified appendix. 

Alternatives 

We do not agree that the preferred alternative also represents the 
No Action alternative. The reactors have been inoperative for at 
least two years and their restart does not represent continuation of 
a present course of action. The terms "continued operation" and 
"restart" of K-, L-, and P-Reactors appear to be used 



DOE has provided additional information on 
mitigation options in Section 4.5 of the Final EIS 
Appendix A is classified, but Section 1.2 provides 
an unclassified discussion of the need- 



Please see the response to Comment L-05-01 on 
continued operation. 
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interchangeably throughout the document. In reality, these reactors 
have been shot doip*n (inactive) for at least t>m years « Restart 
would result in a host of environmental impacts which are clearly 
described in the Environmental Consequences section of the 
document. We believe the Mo Action alternative is not restart of 
these reactors, but rather maintenance of the status quo {i.e., 
tnaintenance of these reactors in an inoperative mode). Section 2.1 
should be revised to indicate the no-action alternative ^% 
maintenance of the reactors in a shutdown condition. 

At least one other alternative, i.e*, restart of L- and P-Reactors, 
with a delayed restart of K-fteactor until the recirculating cooling 
tower is completed^ should be analyzed as a less environmentally 
damaging alternative. Expedited construction of the K-Reactor 
cooling tower should also be explored. This alternative presents 
significant reduction in thermal, impingement and entrainment and 
wetland Toss impacts* 

The draft environmental impact statement does not discuss the status 
of L-Lake mitigation. In February 1988, our Fish and Wildlife 
Service (Service) forwarded the final report of the l-Reactor 
Habitat Mitigation Study conducted under Cooperative Agreement No. 
DE-A109-^64SR14Q31 between the Service and the Department of Energy. 
That report contained a recommended mitigation plan. To date, the 
Department of Energy has not responded to the recommendation in the 
report. The resultant continued mitigation deficit for L^Lake is an 
appropriate topic for resolution through this environmental impact 
statement process, since the preferred alternative includes restart 
and/or continued operation of L-Reactor and L-Lake. A discussion of 
the status of the recommended mitigation was during the scoping 
process for this draft statement. 

Environmental Cnnsgq<i<m^p5 

This chapter of the document highlights inoediate and continued 
wetland losses and alterations of significant wetlands acreage 
associated with the preferred alternative. The final statement 
should discuss measures to mitigate these impacts. Specifically, 
the final statement should identify measures to avoid, minimize, 
rectify and compensate for changes in wetland acreage and quality. 



Response 



Please see the response to Comment L-05-01 on 
continued operation* 

Please see the response to L-45^1 on reactor 
operation and need for materials. DOE is expediting 
the construction of the cooling tower. See the 
revisions to Section 2.1-6 of the EIS- 



Section 4.5.7 of the EIS presents the current status 
of the mitigation resulting from the construction 
and operation of the L-Reactor thermal mitigation 
alternative. 



DOE has provided additional information on 
mitigation options in Section 4.5.7 of the Final 
EIS. DOE will implement the selected option(s) 
through interaction with regulatory agencies. 
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The draft stateinent also fails to discuss measures to reduce or 
compensate for the high rates of i^ingeaent and entralnvent of 
aquatic organisms. The Service in cooperation with the States of 
South Carolina and Georgia, has targeted restoration of anadraous 
species in the Savannah River as a vajor goaK American shad and 
other anadromous fish have lost traditional spaMiing range through 
dam construction above the Savannah River Site. Entrainaent of eggs 
and larvae at the site* in the quantitjf reported in the draft 
statement, is an additional intact on anadrovous species. The final 
statement should describe ■itigation to reduce entraiitaetit of eggs 
and larvae during operations. 

Thermal Discharge 

Thermal discharge into Pen Branch and entrainaent/i^ing^Knt of 
aquatic organisms associated with operating IC*-Keactor in a 
once-th rough-cooling siode constitute a Majority of the overall 
environmental impacts of the proposed action. 

Discussions of mitigation^ including overall wetland vitigation. the 
status of L-Lake mitigation, and reduction or compensation for 
entrainment and impingeoent, should also be included in the final 
statement. 

K-Reactor Operation 

We disagree with the stateoent that the effect of entraiitnent of 
fish eggs and larvae should be Bfini^l and restricted to local fish 
populations. A high percentage of entrained eggs and larvae are 
American shad which spawn up to the New Savannah Bluff Lock and Dao 
(NSBLD) and more recently, up to the Augusta Diversion Dam. The 
Service has initiated a nationwide effort to restock fish. As part 
of this program, the Service has initiated a prograM to actively 
lock these fish above the NSBLD. In that the doersal eggs and 
larvae of this species have a long ichthyoplankton stage, 
entrainment at the intake probably include eggs and larvae of shad 
spawning all the way up to Augusta. In previous docitfKnts, 
operation was reported to entrain 19 percent of all the eggs and 
larvae passing in the Savannah River, at full operation. He do not 
consider this quantity to be 'ainiaal" entrainaent. 



Please see the response to Comment L-78-08 on 
entrainnient. Also, see additional information on 
mitigation options in Section 4.5 of the EIS. 



Please see the responses to Cotsntents L-78-08 on 
entrainment t L-78-05 on wetlands mitigation, and 
L-TS-O? on L-Lake mitigation. Also, see the 
revisions to Section 4,5 of the EIS. 



The EIS estimates the amount of annual entrainment 
to average approximately 10.8 percent of the 
ichthyoplankton passing the SRS, based on studies 
conducted in 1983-1985. The absence of significant 
impacts of past entrainment and impingement losses 
on fish and other aquatic populations in the river 
has been confirmed in Section 316(b) Demonstrations 
and other extensive river studies submitted to 
SCOKEC and EPA. OOE is connitted to conduct 
additional entrainment studies in the Savannah River 
to address the current effects of SRS operations. 
These studies will be used to determine any 
necessary mitigation measures « 
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TTHdi s^aT^emeni. snouio inmcate tne average now in Pen Branch 
represents an approximately 460 percent increase in flow over normal 
flows when K-Reactor operates in the once-through cooling mode {11.3 
cubic meters per second). 



P-Reactor Ooeration 
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Compliance with pollution discharge permit requirements does not 
guarantee insignificant water quality impacts. We disagree with 
conclusion in Section 4.K1,5 that "...the continued ooeration o 



the 






operation of 
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water quality of Pen Branch and Indian Grave Branch, L-Lake and 
Steel Creek, and Par Pond and Lower Three Rivers Creek, 
respectively*" We fail to see how this conclusion was reached in 
light of documented fish kills in the Pond C arm of Par Pond and in 
L-Lake and documented water temperatures in excess of 20 degrees C 
above ambient in Pen Branch, 

Stgel..D^eek 

The shift noted from bottomland hardwoods to emergent wetlands in 
the Steel Creek corridor and delta should be detailed further, 
particularly since this trend is projected to continue as a result 
of the proposed action. The conversion of bottomland hardwood to 
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of occurrence of this conversion, as well as the ecosystem 
implications of this conversion, should be detailed in the final 



statement. 






The final statement should include a cumulative impact analysis of 
entrainment and impingement of fish, eggs and larvae, especially 
American shad. 



Response 



Section 3.4.1.2.2 of the EIS presents the natural 
stream flow values for Pen Branch as 0.1 to 0.3 
cubic meter per second; thus, the contribution from 
once-through K-Reactor operation represents between 
38 and 113 times the natural flow* Section 
4.1.1.4.1 states that the contribution to Pen Branch 
from K-Reactor after the cooling tower begins 
operation will be reduced to about 1.2 cubic meters 
per second, or between 4 and 12 times the natural 






The referenced discussion relates to chemical water 
quality, not to thermal conditions. However, 
Section 316(a) Demonstration studies conducted in 
Par Pond and L-Lake demonstrate the maintenance and 
the development and maintenance, respectively, of a 
balanced biological community <BBC) in these water 
bodies. Also, a Predictive Section 316(a) 
Demonstration conducted for K-Reactor projects the 
development and maintenance of a BBC for Pen Branch 
as a result of mitigation with a cooling tower. 



Please see the response to Comment L-78-17 on 
wetlands. The bottomland hardwood areas in question 
are not mature, but rather are areas that 
revegetated during the extended L-Reactor outage 

I ruin 1 300 to i::'03. ^nererore, tne Doccomi ana 

hardwood areas subject to conversion are more 
similar to a tall scrub-shrub area than to a mature 
hardwood forest. Tables 4-2 and 4-3 list changes in 
wetlands vegetation classes in the Steel Creek 
corridor and delta/ swamp, respectively. 

DOE has modified Section 4.1.6*4.3 of the EIS to 
include a cumulative analysis of entrainment and 
impinqement. 
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Response 



We hope these comments will be helpful to you 

Sincerely, 



Jonathan P. Deason 

Director 

Office of Environmental Affairs 
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CITY OF SAVANNAH, GEORGIA 
FACILITIES MAINTENANCE DEPARTMENT 

P.O. BOX 1027 
SAVANNAH, GEORGIA 31402 
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Mr. S, R. Wright 

U.S. Department of Energy 

Savannah River Operations of Fire 

Post Office Box A 

Aiken, South Carolina 29802 

Dear Mr. Wright: 

As water purveyors, the 1990s will be a period of dramatic changes 
for the water works industry. The past decades' concerns with 
exposures to toxic chemicals, as illustrated by the superfund 
cleanup program and waste disposal controls, will be matched by 
present concerns over the condition of our drinking water supplies. 
Recent amendments to the Federal Safe Water Drinking Act have 
resulted in significant changes in drinking water quality of the 
potable drinking water supplies in this nation. 

With the challenges that confront us as cited above, the City of 
Savannah Water Operations Department is providing comments which 
express our concerns with the restart and continued operation of the 
K, L, and P reactors at the Savannah River Plant* Specifically our 
concerns are as follows: 

1) With the present and future amendments to the Safe Drinking 
Water Act lowering the maximum contaminant levels (MCU) of 
certain contaminants presently regulated and estalishing 
drinking water standards for an additional 83 parameters, the 
water purveyors and our customers find it difficult that EPA is 
proposing raising the drinking water standard for Tritium from 
20,000 pCi/1 to 90,000 pCi/1. This information was obtained 
from your quarterly report to our utility summarizing the 
analyses of the monthly composite water samples from the plant. 
Your objectives should concentrate on loweririg Tritiuin levels 
rather than increasing the levels in the Savannah River. 



The basic drinking-water standard for radionuclides 
[40 CFR 141, 16(a)] is expressed in terms of an 
annual dose equivalent of 4 mill i rem, rather than 
concentrations. Any change by EPA in the tritium 
concentration in water corresponding to this dose 
standard would be the result of applying the most 
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2) Watershed protection restricts activities that have the 

potential to contaminate surface drinking water supply sources^ 
As water purveyors, we have the responsibility to preserve and 
improve raw water quality by identifying and controlling 
contamination sources in the watershed- The Savannah Water 
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continued and projected increase in radioactive discharges as a 
result of the restart of subject reactors are in the best 
interest of watershed protection for this community. 



T^esponse 



current information on the factors used to convert 
concentration to dose. In any event, SRS discharges 
of tritium yield concentrations in Savannah River 
water well below the current limit (see Tables 3-11 
and 3-T2 of the EIS). Any decisTon by DOE on 
changes in discharges of tritium, as discussed in 
Section 4.1.2, will be made independently of an EPA 
decision on changes in drinking-water standards for 
tritium. 



The only changes in liquid discharges to the 
Savannah River would occur (1) if the discharge of 
disassembly-basin purge water to approved NFOES 
outfalls were to be implemented rather than 
currently using the reactor seepage basins for such 
discharges, and (2) from the replacement of the 
F- & H-Area seepage basins by the Effluent Treatment 
Facility, which discbarges processed, tritiated 
water to surface streams* as described in Sections 
2.1.2, 3,7,1, and 4.1,2 of the EIS. Both of these 
changes are responsive to the EPA desire to 
eliminate the use of seepage basins. However, the 
elimination of the decay period afforded by the 
underground transit time to onsite streams with 
seepage basin use would increase the quantities of 
tritium reaching the river, although the maximum 
individual dose to downstream users from either 
approach would be a small fraction of the EPA 
drinking-water standards These alternatives for 
discharge of surge water are being reevaluated as a 
consequence of the comments received by DOE, as 
discussed in Section 4.1.2 of the EIS. 



3) According to the \%S Annual Report prepared by the Department 
of Energy for the Savannah River Plant, the concentration of 
Radionuclide Tritium in the finished water at the I & D Facility 
ranges from a high of 4300 to 2300 pCi/1. The averageTri tium 
concentration downriver of the Savannah River Plant (5RH) was 
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3700 pCi/1. According to the report, the 1985 average Tritium 
concentration was slightly higher than the 3300 pci/l detected 
in 1984* The report indicated that this increase was the result 
of a 22% reduction in the river flow in 1985* Therefore, 
according to the report, there was less dilotion of the released 

Tritium from SRP, Based on the facts cited above, has D.O.E, 
determined the level or increase in radioactive Tritium in the 
Savannah River should the river flow be reduced to 3600 cfs as a 
result of the past drought cycles of the Savannah River Basin? 



4) At this time, we cannot enter into any discussions as to the 
whys and why nots of the National Defense requirements of this 
nation. The O.O.E* environmental impact statement (EIS) briefly 
discusses that there are future potentials for decreases in the 
nuclear materials requirements due to the changing world 
geopolitical situations. The E.I.S* also discusses, briefly, 
the possibility of utilization of recycled materials from 
retired weapons to satisfy the future nuclear materials 
requirement. As for the impacts on the Savannah River 
Communities from the startups of subject reactors, we feel that 
the above should be explored more throughly. 

The communities of the Savannah River Basin are most fortunate in 
having the Savannah River as an abundant, viable water resource for 
their present and future needs. As other conmiunities in this nation 
and North Georgia compete for water use allocation of their 
dwindling surface supplies, the Savannah River remains a virtually 
untapped resource. Although remote, accidents will occur. An 
accident at the D.O.E, Facility will have an immediate and lasting 
impact on the communities in Southeast Georgia. The health and 
livelihood of thousands will be affected by any accident. These 
risks are too great for us to ignore or pass on to our customers* 



Response 



The concentration of tritium in the Savannah River 
is a function of both river flow and the quantities 
released from reactors and support facilities at 
SRS. Both of these quantities will vary from year 
to year. Table 4-45 of the EIS indicates a total 

SRS liquid release of about 7.4 x 10 curies per 
year based on the average for the 1984-1986 period. 
Dilution of this quantity in a mean annual flow of 
3,600 cubic feet per second would result in a mean 
annual concentration of about 23,000 picocuries per 
liter. However, flow at this rate would not permit 
pumping of water for more than one reactor 

operation. Also, please see the response to Comment 
L-49-02 on low flow. 



Please see the responses to Comments L-02^1 on the 
need for tritium and other nuclear materials, and 
L-15-06 on recycling. 



Please see the response to Comment L-49-06 on 
accidents and their impacts on water resources 
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With regard to the interest of the water supply customers in the 
Savannah River area, we oppose any activities by 0*0. E, which would 
change or alter the water quality of the Savannah River and in 
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Facilities. 

We ^pprec^ate your cooperation in this diatter. 

Very Respectfully, 






HJ/hc 

cc: Ed Hagin 

A. A* Hendonsa 
Elizabeth Stewart 

Honorable Lindsey Thonas 



Harry ^ue 

Water Operations director 
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